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Abstract of RU 2189072 (C2) 

network communications. SUBSTANCE: base 
switching unit has hardware switching facility and 
controller; the latter has processor and memory. 
Gateway switching unit has base switching unit and 
gateway unit controller that has processor, memory, 
and plurality of network interface boards. Actuating 
switching device has base switching unit 
incorporating switching controller and processor, 
memory, and plurality of network interface boards. 
Method describes operation of these devices. 
EFFECT: enhanced speed and information capacity 
of network. 50 cl, 21 dwg, 2 tbl 
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H3o6peTeHne othochtca k oonacTH ceTeBbix 
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KOMMyTai^HM COAep>KMT 
KOMMyTai4HOHHbM 6jiok, 

KOHTponnep w npoi4eccop 
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(54) IMPROVED METHOD AND DEVICE FOR DYNAMIC SHIFT BETWEEN ROUTING AND SWITCHING BURSTS 
IN DATA TRANSMISSION NETWORK 

(57) Abstract: r2i r i 

FIELD: network communications. 

SUBSTANCE: base switching unit has hardware 
switching facility and controller; the 
latter has processor and memory. Gateway 
switching unit has base switching unit and 
gateway unit controller that has processor, 
memory, and plurality of network interface 
boards. Actuating switching device has base 
switching unit incorporating switching 
controller and processor, memory, and 
plurality of network interface boards. 
Method describes operation of these devices. 
EFFECT: enhanced speed and information 
capacity of network. 50 cl, 21 dwg, 2 tbl 
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ripeflnocbiriKM M3o6peTeHna 

M3o6peTeHne othocmtca k o6nacTM ceTeBbix 

KOMMyHHKaU,MM. BOfiee KOHKpeTHO B OflHOM 1/13 

BapwaHTOB ocyLi^ecTBneHH?i HacTOflLn.ee 
M3o6peTeHne o6ecneMHBaeT cnocoo" n 

yCTpOMCTBO fl^fl AHHaMMHeCKOrO CMemeHMfl 

Me>Kfly naKeTaMM KOMMyTauMM n 

MapLlipyTH3ai4MH 3CjDC|DeKTHBHblM 06pa30M, HTOGbl 

oSecneHMTb BbicoKyfo nponycKHyio cnocoGHOCTb 
Ana nepeAaHM naKeTOB npn noflqep>KaHHM 

nOJlHblX QbyHKLLMOHaJlbHblX B03MO>KHOCTeM 
MapLUpyTH3aU,MH B COOTBeTCTBMM C npOTOKOJIOM 

HHTepHeT (IP). HacTOflLAee M3o6peTeHne 
oe-beAMH^eT BbicoKoe GbicTpoAewcTBue, 

MHCjDOpMaiiMOHHyKO SMKOCTb, B03MO>KHOCTH 

MHoro3aAaHHoro TpacjDHKa c npocTOToCi, 
MacLUTa6npyeMOCTbK) v\ h a a©>kh oct b \o . 

BBMAy LuwpoKoro pacnpocTpaHeHMfl m 
HenpepbiBHoro pocTa ceTM HHTepHeT, KOTopaa 
Mcnorib3yeT npoTOKon IP, yKa3aHHbiM npoTOKon 
npeBpaTMncfl b npeooriaAafOLUMM npoTOKon 
ceTeBoro ypoBHfl, Mcnonb3yeMbiM b HacTOflmee 
BpeMfl. 

npoTOKon IP onpeAenaeT cjDopMaT onoKa 
Aa HHbix npoTOKona (PDU) n B3anMOAeCiCTBMe 
CTaHU.HM c MapujpyTH3aTopoM n 
MapujpyTM3aTopa c MapLupyTM3aTopoM. 
npoTOKon IP o6ecneHMBaeT He Tpeoyiomee 
coeAHHeHMM o6cny>KMBaHne no nepeAane 
AaHHbix k nanb30BaTenflM npoTOKona IP Ha 
CTaHi4Hflx, CBa3aHHbix c ceTAMM MHTepHeT. He 
Tpeoyiomafl coeAMHeHMM MOAenb, Ha kotopom 
ocHOBbiBaeTC5R npoTOKon IP, o6ecnennBaeT 
HaAe>KHyK) n rn6«yK) ocHOBy ppn nocTpoeHMfl 
ceTM KOMnneKCHbix ycnyr. Bee ocHOBHbie 
onepai^noHHbie CMCTeMbi BKJifOHafOT 

peann3ai_\MK3 npoTOKona IP, nosBormfomyio 
npoTOKony IP m cooTBeTCTBytoLneiviy npoTOKony 
ypoBHfl nepeAann (ypoBeHb 4 nnn onopHaa 
MOAerib OSI (B3anMHbie coeAMHeHMfl OTKpbiTbix 
cucTeivi)) T.e. npoTOKony ynpaBiieHUfl nepeflanew 
(TCP) ncnorib30BaTbCfl yHMBepcanbHO 
npaKTnnecKM Ha Bcex nnaTqbopMax annapaTHbix 
cpeACTB. Oahmm H3 ocHOBHbix npeMMymecTB 
npoTOKona IP ABJifleTCfl ero Hpe3BbNaMHO 
BbicoKan MacLUTaGnpyeMOCTb, ycneujHO 
peann3yeivian b ceTflx KaK c He6onbLunM hmcjiom 
nonb30BaTenePi s TaK n b ceTflx c pa3MepaMn, 
cooTBeTCTByjoii^MMM npeAnpMATMAM , H BKJllOHan 
rno6aribHyfo ceTb MHTepHeT. 

C 6blCTpblM poctom ceTH MHTepHeT 06blHHbie 

MapujpyTM3aTopbi npoTOKona IP CTaHOBflTCfl 
HeaAeKBaTHbiMM no nx cnocoGHOdn 
oo"pa6aTbiBaTb TpacfMK ceTn 1/lHTepHeT. I~lpn 
coBpeiwieHHbix TpeooBaHMflx k 6bicTpoAeMCTBMK) 
paooHMX CTaHiiMM ceTM BbHMcneHMflM Ha 
norib30BaTeribCKOM cepBepe n bucokmm 
3HaHeHMJiM LunpnHbi nonocbi ceTM Bee name 
CTan km BaioTCfl c npo6neMaMM neperpy>KeHHOCTH 
TpacjDHKa. TunoBbie npoorieMbi BKJifOHafOT, 
HanpuMep, M3MeHfleMbie b Becbiwa BbicoKOM 
cTeneHM MOMeHTbi BpeMeHM oTKnuKa ceTM, 

BblCOKMe 3Ha^eHMfl HaCTOTbl OTKa30B ceTM, 

Hecnoco6HOCTb noAAep>KMBaTb 3aAan m , 
nyBCTBHTenbHbie k 3aflep>KKaM. 

KoMMyTaTopbi noKaribHbix ceTeM 

npeAOCTaBrmfOT OTHOCMTeribHO 3KOHOMMHHblM M 

6bicTpoAeMCTByioLL4MM cnocoo" peiueHMfl 
npo6neMbi neperpy3KM b cemeHTax noKaribHbix 

CeTeM, COBMeCTHO MCnOJlbSyHDLi^MX HOCMTeflM 
MHCjDOpMai4MM. TeXHOJIOTM^ KOMMyTaUMM 

npeACTaBJifieTC?! 6onee 3c|Dc(DeKTMBHbiivi 
cpeACTBOM b ynpaBfieHMM TpacjDMKOM M 
pacnpeAeneHMM LiiMpMHbi nonocbi b npeAenax 
noKanbHOM ceTM, HeM KOHi^eHTpaTopbi 
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coBMecTHO Mcnorib3yeMbix HOCMTenen AaHHbix 

MflM npOCTbie MOCTbl Anfl ceTeBbix COeAMHeHMM. 

Kom MyTaTopbi noKaribHbix ceTeM pa6oTaKDT KaK 
annapaTHbie cpeACTBa, nepecbinaNDLi^Me naKeTbi 
Ha ypoBHe A^HHbix (ypoBeHb 2 MOAenM OSI), 
ocyLL\ecTBnaa o6pa6oTKy aApecoB ynpaBfieHMM 
AOCTynoM k HOCMTerifo m BbinoriHaa npocTbie 
C|3yHKI4MM TaOJlMHHOM nepeKOAMpoBKM. CeTM, 
OCHOBaHHbie Ha MCnOJ1b30BaHMM KOMMyTaTOpOB, 

cnoco^Hbi o6ecneHMBaTb 6onee BbicoKyio 
nponycKHyto cnoco6HOCTb, OAHaKO mm 
no-npe>KHeMy CBOMCTBeHHbi npoGneMbi, 
CB^3aHHbie c JiaBMHHOM MapLupyTM3ai4MeM 
nepeAan m HeyAOBJieTBOpMTenbHOM 

3amMLi^eHHocTbK). MapujpyTM3aTopbi , KOTOpbie 
pa6oTaioT Ha ceTeBOM ypoBHe (ypoBeHb 3 
onopHOM MOAenM OSI), no-npe>KHeMy 
Heo6xoAMMbi ati?i peweHMfl noAO^Hbix npo6rieM. 
OAHaKO cpeACTBa 6biCTpoAeMCTByK3Li^eM 
KOMMyTaUMM npeBocxoAflT CnOCO^HOCTM 

coBpeMeHHbix MapujpyTM3aTopoB, co3AaBa^ 
"y3KMe MecTa". TpaAMU,MOHHbie cpeACTBa 
nepecbiriKM naKeTOB npoTOKona IP, Ha kotopnx 
6a3MpyeTca ceTb 1/lHTepHeT, TaKMe KaK 
IP-MapiupyTM3aTop, npo^BnaioT cbohd 
HeaAeKBaTHOCTb. MapujpyTM3aTopbi flBn?iK)TCfl 

AOporOCTO^LUMMM, CJlOKHblMM M 

xapaKTepM3yjoTCfl orpaHMHeHHOM nponycKHOM 

CnOCO^HOCTbK) no CpaBHeHMKJ C HOBbIMM 

cpeACTBaMM KOMMyTai4MM. flrifl noAA©P>KKM 
B03pacTafOL4MX noTpe^HOCTeM TpacjDMKa b 
6onbLUMX ceT^x m b MHTepHeT 
IP-MapujpyTM3aTopbi AO-n>KHbi pa6oTaTb oonee 

6blCTpO \A C MeHbLUMMM 3aTpaT3MM. 

KpoMe Toro, Heo6xoAMM Bbi6op KanecTBa 
o6cny>KMBaHM5q ati^ noAfiep>KKM BospacTaioLJ^MX 
noTpeGHOCTeM b MyribTMMeAMMHbix 3aAanax m b 
3aAanax pearibHoro BpeMeHM, BKntonafl, 
HanpMMep, KOHcjDepeHi4-CB33b. CoBpeMeHHbiM 
npoTOKon ynpaBfieHMM nepeAaneM/npoTOKon 
MHTepHeT (TCP/IP) He oGecneHMBaeT 
noAAep>KKM Bbi6opa KanecTBa o6cny>KMBaHMfi. 
OAHaKO no Mepe Toro KaK nporpeccMBHbie 
cjDyHKi4MOHanbHbie bo3mo>khoctm, TpeSyeMbie 

BCe 60J1bLJJMM HMCJIOM TMnOB Tpa0MKa, BBOAflTC^ 

b npoTOKon IP, TpaAMi^MOHHbie MapiupyTM3aTopbi 
npoTOKona IP Bee b 6ojibLueM CTeneHM 

OKa3blBafOTCfl HeAOCTaTOHHbIMM Ana 

npMMeHeHMW b KanecTBe cpeACTB naKeTHOM 
nepeAaHM. 

Pe>KMM acMHxpoHHOM nepeAaHM (ATM) 
xapaKTepM3yeT co6om BbicoKOCKopocTHyfo, 
MacLUTa6npyeMyK), MHorosaflaHHyto 
TexHoriorMKO, peKfiaMMpyeMyK) b HacTOflLL^ee 
BpeMfl b KanecTBe KpaeyronbHoro KaMH?i 
coBpeMeHHbix ceTePi, He Mcnonb3yK0L4MX 
MapiupyTM3aTopbi. ATM npeACTaBnaeT co6om 

BblCOKO3C|DCjDeKTMBHyK0 TeXHOJIOrMK) naKeTHOM 

nepeAaHM, HacToribKO OTnMHHyro ot 
coBpeMeHHbix ceTeBbix apxMTeKTyp, TaKMX KaK 
IP, hto b HacTOflm.ee BpeMfl oTcyTCTByeT 
npocTOM nyTb BHeApeHMfl a^hhom TexHoxiorMM. 
ATM McnbiTbiBaeT 3aTpyAHeHMfl b scjDCpeKTMBHOM 
noAAep>KKe cyL^ecTByKJL^ero noKaribHoro 
ceTeBoro TpacjDMKa BBMAy ero opMeHTMpoBaHHOM 
Ha coeAMHeHMa apxMTeKTypbi, hto co3AaeT 
Heo6xoAMMOCTb b AonojiHMTeribHOM ycTaHOBKe 
oneHb crio>KHbix HenpoBepeHHbix 

MHoroypoBHeBbix npoTOKonoB. TaKHe npoTOKOJibi 
co3AaioT oneBMAHbie npo6neMbi HenpMeMneMO 
AJiMTeribHoro BpeMeHM ycTaHOBKM coeAMHeHMa 
KOMMyTMpyeMoro BMpTyaribHoro KaHana. KpoMe 
Toro, ooecneneHMe bo3mo>khoctm 

norib30BaTenflM TCP/BP nepeAaBaTb m 
npMHMMaTb ATM TpacjDMK C MCnOJ1b30BaHMeM 
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KOMMyTupyeMbix BnpTyaribHbix KaHanoB Tpe6yeT 
npwHATi/ifl 6"onee HOBbix, HenpoBepeHHbix m 

Hpe3BbNaMHO CJlOKHblX npOTOKOJlOB. 3th 

npoTOKonbi He no3BonsK)T b npuKnaAHbix 
3aAanax, peann3yeMbix c ncnonb30BaHneM 
npoTOKonoB TCP/IP, nonynaTb BbiroAy 3a cneT 
npoi_\eflypbi Bbi6opa KanecTBa o6cny>KMBaHMfl 
Ana pe>KHMa ATM, hto BneneT 3a cocoi/i oneHb 
6ojibLUOM o6T=eM Henpon3BOAMTeribHbix 
pacxoAOB atiw ceTeBbix aAMUHUCTpaTopoB, He 
no3BOJiflfl ncnojib30BaTb KTifoneBbie 
npenMymecTBa ATM. Kpoiwe Toro, MHorne W3 

3THX npOTOKOJlOB AySJIMpyHDT C|DyHKI4H0HaJlbHbie 
B03MO>KHOCTM XOpOUJO yCTaHOBJieHHOTO 

KOMnreKTa npoTOKonoB TCP/IP, a 

HeofDXOAHMOCTb H3yMeHHfl 3THX CJIOXHblX 

npoTOKonoB yBennHUBaeT 3aTpaTbi rt\r 
BnaAexibi^eB cpeACTB ATM atia ceTeBbix 
aAMMHMCTpaTopoB, KOTopwe Aon>KHbi pemaTb 
npooneMbi HencnpaBHOCTew b ceTH. 
3aTpyAHeHHfl b npoABH>KeHMM ATM oco6eHHO 
oneBHAHbi b CBeTe npoBepeHHoro BpeMeHeM \a 
otji a>Ke h h o ro npoTOKoria IP, HaAe>KHO 
noAAepxuBaeivioro orpoMHofi n Bee 
B03pacTaK3Li^ePi b pa3Mepax nonb30BaTenbCKofi 
6a3bi, KaK 3TO BbueKaeT M3 nonynqpHOCTi/i ceTM 
MHTepHeT. 

C yneTOM HeaAeKBaTHOCTM coBpeMeHHbix 
peujeHMM npo&neM nocTaBLAHKH o6cny>KHBaHi/ifl 
pa3pa6oTann HOBbie ceieBbie apxnieKTypbi 
pacnpeAeneHHOM MapiupyTW3ai4Mi/i. OflHaKO sth 
apxwTeKTypbi 3aHacTyio ABnaioTCfl cno>KHbiMM , 
3anyTaHHbiMM, Ay&ni/ipyioT qbyHKL^OHanbHbie 
bo3mo>khocth, o6ecneHMBaeMbie npoTOKonoM IP. 
TaKne apxnTeKTypbi TaioKe npuBOAflT k 
yBeriMHeHnio cno>KHOCTn npo6neM atia ceTeBbix 
aAMUHUCTpaTopoB. Hanpniviep, Ay^nnpoBaHne 

0yHKL4klOHanbHblX B03MO>KHOCTe£l npuBOAUT K 

B03pacTaHHHD Harpy3KM Ha QbyHKi^wo ceTeBoro 
ynpaBJieHMfl v\ MO>KeT CAenaTb BbiAeneHMe 
ceTeBbix 3aAan BecbMa 3aT py ah h Ten b h bi m . 
OneBHAHO, hto HeoGxoAMMa CMCTeivia, 
no3BonaioLnafl M36e>KaTb "y3Kwx MecT" n 
yBennMeHns^ cjio>khocth ceTeBoro ynpaBneHi/m. 
KpoMe Toro 3 HeooxoAHMO co3AaTb ceTeByto 
apxnTeKTypy, KOTopaa coBMecTHMa c 
npoTOKonow IP v\ MCKnioHaeT M3JinujHee 
AySnnpoBaHne. 

CyLUHOCTb M3o6peTeHMsq 

HacTOfiLuee M3o6peTeHne othochtca k 
o6\nacTH ceTeBbix KOMMyHHKai4HM, b nacTHOCTM k 
cnocooy n ycTpowcTBy aha AHHaMHHecKoro 
cMemeHM^ Me>KAy naKeTaivin KOMMyTaunw n 

MapUJpyTM3aL\MM SCjDCjDeKTMBHbIM 00"pa30M, 

no3BormK)LHHM ooecneHMTb BbicoKyio 
nponycKHyio cnocoGHOCTb npi/i nepeAane 
naKeTOB b i^ensx npooneM, 
oxapaKrepn30BaHHbix BbiLue. 

B COOTBeTCTBUM C OAHHM M3 BapnaHTOB 

ocy mecT bji e h n a HacTOflujee M3o6peTeHne 
o6ecneHMBaeT cnoco6 nepeAann naKeTOB 
Me>KAy y3JiOM BocxoAflLu,ero noTOKa v\ yznou 
HucxoA^LU.ero noTOKa b ceTM, npuineM y3en 
HMCXOAflLi^ero noTOKa HaxoAHTca b HMCXOA^meM 
noTOKe OTHOcnTeribHO y3na BocxoA^mero 
noTOKa. Cnoco6 npeAyciviaTpuBaeT 3Tanbi 
ycTaHOBiieHMjq no yMonnaHWO BnpTyaribHbix 
KaHanoB Me>KAy y3noM BocxoAflmero noTOKa m 
y3fioM HucxoA^mero noTOKa, npneivia naKeTa b 
y3ne HwcxoAflLnero noTOKa n BbinoriHeHMfl 
KnaccucjDMKauMn noTOKa b y3ne HUcxoAflLAero 
noTOKa no naKeTy, HTo6bi onpeAennTb, 
npnHaAne>KHT nn naKeT k cnei^nqbuHecKOMy 
noTOKy, KOTopbiM AonxeH 6biTb nepeHanpaBneH 
b y3iie BocxoAaLi^ero noTOKa. Cnoco6 TaioKe 
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BKJiioHaeT Bbi6op cbo6oahom MeTKH b y3Jie 
HucxoA^i-Uero noTOKa m MHcjDopMnpoBaHne y3na 
BocxoA^Liiero noTOKa o tom, hto nocneAyioLUMe 
naKeTbi, npnHaAne>KaL^ne k onpeAeneHHOMy 
noTOKy, 6yAyT nepeAaBaTbca c Bbi6paHHOM 

npMCBOeHHOM CB060flHOM MeTKOM. 

B ApyroM BapnaHTe HacTOflunee 
^3o6peTeHwe npeAyciviaTpuBaeT cnoco6 Ann 
KOMMyTai^nn noTOKa b nepBOM y3Jie, npuneivi 
nepBbiM y3eri MMeeT jiuhmio cba3m HucxoA^Lnero 
noTOKa k BTopoiviy y3ny n jimhmio CB513M 
BocxoA^Lnero noTOKa k TpeTbeMy y3ny. Cnoco6 
BKJiHDHaeT onepai4nn BbinoriHeHnsq 
KnaccnqbuKaunn noTOKa b nepBOM y3Jie no 
nepBOMy naKeTy onpeAeneHM^ Toro, 

npnHaAne>KMT nn nepBbiM naKeT k KOHKpeTHOMy 
noTOKy, KOTopbii?i Aon>KeH 6biTb nepeHanpaBneH 
b TpeTMM y3en, Bbi6opa nepBoti cboSoahom 
MeTKH b nepBOM y3Jie, MHqbopMnpoBaHUfl 
TpeTbero ysna, hto nocneAyfOLHne naKeTbi, 
npnHaAne>KaLAne k onpeAeneHHOMy noTOKy, 
6yAyT nepeAaBaTbC5q c BbiGpaHHoCi cbo6oahom 
MeTKOM. Cnoco6 TaioKe BKJiKDHaeT BbinojiHeHMe 
KnaccncjDMKai_|MM noTOKa bo btopom y3ne no 
BTopoMy naKeTy atia onpeAeneHna Toro 3 
npnHaAne>KMT ni/i btopom naKeT k 
onpeAeneHHOMy noTOKy, KOTopbiw AonxeH 6biTb 
nepeHanpaBneH k TpeTbeMy y3ny, Bbi6opa 
btopom cbo6oahoPi MeTKH bo btopom y3ne M 
HHQbopMnpoBaHMfl nepBoro y3na 0 tom, hto 
nocneAyHDU4ne naKeTbi, npuHaAne^amne k 
onpeAeneHHOMy noTOKy, SyAyT nepeAaBaTbca c 
Bbl6paHHOM BTopoCi npucBoeHHoCi cbo6oahom 
MeTKOM. Cnocoo" q^yHKi^MOHnpyeT TaKMM 

06pa30M, HTO KOHKpeTHbM nOTOK M3 BOCXOA^LAe^ 
nUHMH CBA3H MO>KeT KOMMyTMpOBaTbCFI Ha 

ypoBHe 2 nepBbiM y3noM b HMCxoAflLnyio nnHMio 

CBA3M. 

B cooTBeTCTBMM c ApyrHM BapnaHTOM 
ocyLAecTBneHMii HacTOflmee n3o6peTeHne 
npeAycMaTpuBaeT 6a30BbiM KOMMyTaunoHHbiM 
6noK b cucTeMe a^^ nepeAann naKeTOB b ceTM. 
Ba30BbiCi KOMMyTai^noHHbiM 6noK BKmonaeT 
annapaTHbie cpeACTBa KOMMyTai4nn m 
KOHTponnep, CBfi3aHHbii?i c annapaTHbiMn 
cpeACTBaMM KOMMyTai^nn. Ba30BbiM 

KOMMyTau,noHHbiPi 6noK BKmonaeT TaioKe 
nporpaMMHoe o6ecneneHMe Ha MaTepnanbHOM 
HocnTene, KOTopoe no3BonweT 6a30B0My 
KOMMyTaunoHHOMy onoKy ocyLnecTBn^Tb 
AHHaMnnecKoe CMeineHMe Me>KAy 

MapLupyTM3au I neM naKeTOB nocpeACTBOM 
npoTOKona IP ypoBHfl 3 n KOMMyTaunePi Ha 
ypoBHe 2 Anfi onTHMM3aL\nn nponycKHOM 
cnoco^HOCTM naKeTHoro TpacjDMKa. 

B cooTBeTCTBMM c euje oahmm BapnaHTOM 
ocyLi^ecTBneHna HacTO^Li^ee M3o6peTeHne 
oSecnennBaeT KOMMyTai^noHHbiM MexceTeBOM 
6noK (Lunio30BOM 6noK) b cucTeMe atia 
nepeAann naKeTOB b ceTH. CucTeMa coAep>KHT 
6a30Bbm KOMMyTai4HOHHbM 6noK, CBfl3aHHbifi c 
KOMMyTaunoHHbiM LLiniosoBbiM 6noKOM nepe3 
KaHan cb?13m. KoMMyTai^noHHbiCi Lunio30BoCi otiok 
BKnioHaeT b ce6fi KOHTponnep u_inio3a n 
nporpaMMHoe o6ecneneHne. KOHTponnep 
iunio3a coAep>KMT npoi^eccop, naM^Tb m 
MHo>KecTBO nnaT ceTeBbix MHTepc|Dei?icoB (NIC). 
nporpaMMHoe ooecneneHne Ha MaTepnanbHOM 
HOCMTene no3BonaeT KOMMyTai4MOHHOMy 
LunHD30B0My 6noKy nepeaApecoBaTb noTOK 
naKeTOB k 6a30BOMy KOMMyTaunoHHOMy onoKy, 
HTo6bi o6ecnennTb AnnaMMHecKoe CMemeHuie 
Me>KAy MapujpyTM3ai4neCi m KOMMyTai^neCi 
naKeTOB ati?i onTHMHsai^nn nponycKHOM 
cnoco6HOCTM TpacfjMKa. 
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B COOTBeTCTBUM C eLL^e OflHUM BapMaHTOM 

ocyu4ecTBneHM5R HacToamee M3o6peTeHne 
o6ecneHMBaeT cpeflCTBO KOMMyTai^nn b CMoreMe 
Ana nepeAa^n naKeTOB b ceTH. CucTeMa 
coAep>KHT 6a30BbM KOMMyTannoHHbiM 6noK, 

CBa3aHHblM CO GpeACTBOM KOMMyTai^MM Mepe3 

KaHan CBa3M, np^neM 6"a30BbiM 
KOMMyTai4HOHHbiCi ojiok coflep>KHT KOHTponnep n 
KOMMyTaTop. CpeACTBO KOMMyTai^nn BKntonaeT b 
ce6a npoi^eccop, naMaTb n MHO>KecTBO nnaT 
ceTeBbix HHTepcjDeMCOB (NIC), npuneivi 
KOHKpeTHaa OAHa M3 gtmx nriaT NIC 
oGecnennBaeT KaHan CBa3M m, no MeHbweM" 
Mepe, OAHa M3 stmx nnaT NIC MMeeT 
B03MO>KHOCTb coeAM HeHi/ia , no MeHbLuew Mepe, c 
oahi/im ysnoM ceTH. KoMMyTai^MOHHoe cpeACTBO 
TaioKe coAep>KHT MaujMHOHMTaeMbiM 

nporpaMMHbiPi koa Ha MaTep^anbHOM 
MaLUHHOHMTaeMOM HOCMTene b naMa™. 
MaiunHOHMTaeMbiM nporpaMMHbm koa 
no3BonaeT KOHTponnepy 6a30Boro 
KOMMyTai4HOHHoro 6noKa KnaccMcjDML^poBaTb 
noTOK m nepeaApecoBaTb stot noTOK naKeTOB M3 
nepBoro y3na bo BTopoM" y3en b ceTH, a TaioKe 
no3BonaeT KOHTponnepy 6a30Boro 
KOMMyTai4MOHHoro onoKa BbiAaBaTb KOMaHAbi 
cpeACTBy KOMMyTai^nn ocymecTBnaTb 
nepecbinKy naKeTa asihhoto noTOKa M3 nepBoro 
y3na bo btopom y3en nepe3 KOMMyTaTop. 
CooTBeTCTBeHHO cjDyHKi4Mfl nepecbinKM naKeTOB 
He 3arpy>KaeT KOHTponnep 6a30Boro 
KOMMyTai4MOHHoro 6noKa. 

YKa3aHHbie m APyrne BapnaHTbi 
ocyu^ecTBneHMfl M3o6peTeHMa BMecTe c mx 
npn3HaKaMM n npenMymecTBaMU onucaHbi 
AeTanbHO b HM>KenpnBeAeHHOM TeKCTe, 
nnnK)CTpnpyeMOM HepTe^aMM. 

KpaTKoe onucaHne HepTewefi 

<tMr.1a- ynpoujeHHaa AMarpaMMa 6"a30Boro 
KOMMyTannoHHoro 6noKa CMCTeMbi, 

cooTBeTCTByHDineM B03MO>KHOMy BapMaHTy 
ocymecTBneHMa M3o6peTeHMa; Ha cjDnr.lb 
noKa3aHa ynpoL^eHHaa AMarpaMMa 
KOMMyTai4HOHHoro i_unK)30Boro onoKa CMoreMbi, 
cooTBeTCTByjou^eM Apyroiviy BapnaHTy 
ocyLnecTBneHMfi M3o6peTeHMa; 

cpur. 1c - ynpou^eHHaa AMarpaMMa cpeACTBa 
KOMMyTai^nn b CMcreMe, cooTBeTCTByrau^eM eme 
OAHOMy BapnaHTy ocymecTBneHUfl 
n3o6peTeHMfi; 

cjDnr. 2a-2c -ynpomeHHbie AnarpaMMbi 
npniviepHbix ceTeBbix KOHcjDnrypa4M^ b 
cooTBeTCTBMH c BapnaHTaivin ocyLAecTBneHUfl 
M3o6peTeHMfl; 

cfinr.3 - o6o6LneHHaa bnoK-cxeMa 
KowinbioTepHoCi CMoreMbi, ncnonb3yeMOM b 
cooTBeTCTBM n c BapnaHTaMU ocyii^ecTBneHMfl 
M3o6peTeHM?i; 

cjDnr. 4 - o6o6LneHHaa 6noK-cxeMa ATM 
KOMMyTaTopa, ncnonb3yeMoro b cooTBeTCTBMH c 
BapnaHTaMU ocyu^ecTBneHMfl M3o6peTeHMa; 

cjDnr. 5a - ynpoLijeHHaa AMarpaMMa, 
unntocTpupyhOLL^afi b o6~o6"i_i4eHHOM BMAe 
npoL^eAypy HHHL^nann3ai4nn b k3>kaom 
CMCTeMHOM y3ne ; cornacHO B03MO>KHOMy 
BapnaHTy ocyLnecTBneHwa M3o6peTeHM5q; 

c(Dnr.5b - ynpomeHHafl AMarpaMMa, 
unmocTpupyfoiAaa paScrry CMCTeMHoro y3na; 

cpwr. 5c - ynpomeHHaa npoLjeAypa, 
unnKJCTpupyfOLi^afl b ooo^LAeHHOM BMAe 
npoueAypy b cpeACTBe KOMMyTai^nn, KorAa 
naKeT nocTynaeT b oahh M3 i/iHTepcjDeficoB nocne 
MHHi4Mann3ai4MM; 

dpwr. 5d - ynpomeHHafl AnarpaMMa, 
unntocTpupyfoii^an npoi^eAypy b KOHTponnepe 
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KOMMyTai^HM (C KOTOpbIM MO>KeT 6blTb CB33aHO 

nocpeACTBOM nnHnn CBS13M, no MeHbLueM Mepe, 
oaho cpeACTBO KOMMyTai^nn, Hanpniviep, c 
ncnonb30BaHneM KOMMyTaTopa KOHTponnepa 
KOMMyTai^nn), KorAa naKeT nocTynaeT ot 
cpeACTBa KOMMyTai_\nn Ha oamh H3 ero 
MHTepcjaePicoB no KaHany, ycTaHOBneHHOMy no 
yMonnaHMJO, nocne HHHi4nann3aL4MM; 

cf)Mr. 6a - AnarpaMMa, MnnfocTpupyjoLi^afl b 
o6L4eM BMAe sranbi, Mcnonb3yeMbie Ana 
MapKupoBKM noTOKa b CMCTeMHOM y3ne; 

<$\av. 6b - AnarpaMMa, MnnfocTpMpyKDiAaa b 
o6u4eM BMAe STanbi, Mcnonb3yeMbie Ana 
KOMMyTauMM noTOKa b 6a30BOM 
KOMMyTai^MOHHOM y3ne; 

cf)Mr. 6c - AMarpaMMa, MnntocTpMpyjoLnaa b 
o6LU,eM BMAe STanbi, Mcnonb3yeMbie Ana 
nepecbinKM naKeTa b CMCTeMHOM y3ne (MnM b 
y3ne KOMMyTai^MM); 

cjDMr. 6d - AMarpaMMa, MnnfocTpMpytoLAaa b 
o6LU,eM BMAe 3Tanbi, BbinonHaeMbie b 
KOHTponnepe KOMMyTai^MM, npM MapKMpoBKe 
noTOKa flnsq naKeTOB, npuHMMaeMbix ot cpeACTBa 
KOMMyTai^MM MCTOMHMKa, b Tpex CMTyai^Mfix; 

cf)Mr. 6e - AMarpaMMa, MnnwcTpMpyroLnaa b 
o6u4eM BMAe 3Tanbi, BbinonHaeMbie b 
KOHTponnepe KOMMyTai^MM, npM MapKMpoBKe 
noTOKa Ana naKeTOB, npMHMMaeMbix ot 
Ha3HaneHHoro y3na KOMMyTai4MM m 
npeAHa3HaneHHbix Ana MHTepcjDeMca b 
Ha3HaneHHOM cpeflCTBe KOMMyTai4MM; 

CjDMr.7a-7b - CjDOpMaTbl MAeHTMCjDMKaTOpOB 

noTOKOB Ana noTOKa TMna 1 m Ana noTOKa TMna 

2; 

0mt. 8a - CTpyKTypa coo6iAeHMa 
o6o6u4eHHoro npoTOKona 6nM30CTM IFMP 
(npoTOKon ynpaBneHMa noTOKOM Ipsilon), 
cornacHO OAHOMy M3 BapnaHTOB ocyiAecTBneHua 
M3o6peTeHMa; 

c|DMr.8b - o6o6LneHHbiM naKeT npoTOKona IP (b 
ero coBpeMeHHOM Bepcun IPv4) c noneM flaHHbix 
nepeMeHHOM AnMHbi, b KOTopbiM MoxeT 6biTb 
MHKancynnpoBaHO coo6u4eHne IFMP; 

0Mr.8c - ynpomeHHaa AMarpaMMa, 
MnnfocTpMpytoLi^aa pa6oTy CMCTeMHoro y3na 
nocne npMeMa naKeTa c BXOAaii^MM 
coo6Li^eHneM npoTOKona 6nM30CTM IFMP; 

cf)Mr.8d - ynpou^eHHaa AMarpaMMa, 
MnnfocTpMpytoLi^aa paGoTy nepeAafomero 
CMCTeMHoro y3na, ecnM BXOAamee coo6ii4eHMe 
npoTOKona 6nM30CTM IFMP He aBnaeTca 
npoTOKonoM RSTACK; 

ct)Mr. 9a - CTpyKTypa ooo6"LAeHHoro 
coo6meHMa npoTOKona nepeHanpaBneHMa IFMP 

B COOTBeTCTBMM C OAHMM M3 BapMaHTOB 

ocyu^ecTBneHMa M3o6peTeHna; 

c(3Mr. 9b - o6o6Li^eHHaa AMarpaMMa, 
onMCbiBatoLnaa pa6oTy CMCTeMHoro y3na nocne 
npMeMa cooGmeHMa npoTOKona 
nepeHanpaBneHMa IFMP; 

4>Mr. 9c-9g - CTpyKTypbi sneMeHTa 
coo^LneHMa REDIRECT (nepeHanpaBneHMe) 
sneMeHTa cooSmeHMa RECLAIM 
(BoccTaHOBneHMe), aneMeHTa coo6meHMa 
RECLAIM ACK (noATBepKAeHMe 

BOCCTaHOBneHna), sneMeHTa coo6~LAeHwa LABEL 
RANGE (MHTepBan MeTKM), 3-neMeHTa 
coo6iAeHMa ERROR (oLUMSKa) b Tene 
coo^meHMa 394 cooTBeTCTByfOLAMX coo6u4eHMM 
npoTOKona nepeHanpaBneHMa IFMP; 

0Mr.1Oa - cfcopMaT nona MeTKM b nMHMM 
nepeAaHM ATM A^HHbix, cornacHO OAHOMy M3 
BapMaHTOB ocyLnecTBneHMa M3o6peTeHMa; 

o>Mr.10b -10e - MnniocTpai4MM 
CooTBeTCTBeHHO naKeTOB, MHKancynMpoBaHHbix 
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cornacHO npoTOKony IP, no yMonnaHHio Anfl 
noTOKa Tuna 0, noTOKa Tuna 1 h noTOKa Tuna 
2, cornacHO OAHOMy H3 BapnaHTOB 
ocyLL^ecTBneHMfi HacTOSLnero M3o6peTeHi/m; 

qbur. 11a - cjDopiviaT HHKancynnpoBaHHoro 
naKeTa npoTOKona GSMP (o6o6ii^eHHbm 
npoTOKon ynpaBJieHMfi KOMMyTai^i/iefi); 

qbi/ir.Hb - (£opMaT coo6u^eHHfl npoTOKona 
6riM30CTM GSMP; 

qbur. 11c- ynpomeHHan AnarpaMMa, 
nnniocTpnpy toman paooTy nepeAaiomero y3na 
nocne npneivia naKeTa c bxoa^lamm 
coo6iAeHtieivi npoTOKona 6jim30ctm GSMP; 

<£nr. 1 1 d - AnarpaMMa coctoahwPi, 
MruiK3CTpnpyHDL4afi paooTy nepeAajou^ero y3na, 
ecni/i BXOAamee coo6LneHne npoTOKona 
6nn30CTM GSMP He flBnneTcn coo6iu l eHMeM 
RSTACK; 

qbwr. 12 - qbopiviaT o6o6Li^eHHoro coo6LneHHfl 
ynpaBneHi/m coeflUHeHneM npoTOKona GSMP; 

qbur. 13a -13e - ynpomeHHbie AnarpaMMbi, 
unriKDCTpupyhOLHne paooTy npneMHoro y3na 
nocne npweivia coo6LueHMPi "AooaBWTb nepexoA", 
"MCKriK)MMTb nepexoA", "MCKJitoHMTb AepeBo", 
"npoBepnTb AepeBo" n "yAanwTb Bee" 
ynpaBneHUfl coeAHHeHMfiMM npoTOKona GSMP 

COOTBeTCTBeHHO; 

<£nr. 13f - cfDopiviaT cooSmeHun "nepeiviecTMTb 
KopeHb" ynpaBJieHun coeAHHeHMAMU npoTOKona 
GSMP; 

qbur. 13g - ynpomeHHafl A^arpaiviMa, 
unrihDCTpupyKJLuafl paSoiy nepeAaiomero y3na 
nocne npneivia naKeTa c bxoaaluhm 
coo6LneHneivi "nepeiviecTHTb KopeHb" 

ynpaBneHM^ coeAHHeHM?iMH npoTOKona GSMP; 

cj3nr.13h - cfDopiwaT coo6iAeHna "nepeiviecTMTb 
nepexoA" ynpaaneHMfl coeAHHeHi/ifiMn 
npoTOKona GSMP; 

qbur. 13i - ynpoLAeHHaa AHarpaiviMa, 
unntocTpupyfOLnajR paooTy nepeAaiomero y3na 
nocne npneivia naKeTa c bxoa^lamm 
coo6"meHi/ieM "nepeiviecTHTb nepexoA" 
ynpaBneHUfl coeflWHeHnnMM npoTOKona GSMP; 

qbnr.14-c£opMaT coo6"LneHnn ynpaBneHwn 
nopTOM npoTOKona GSMP; 

cjDnr.15a MnmocTpaijHfl 
MHKancynnpoBaHHoro naKeTa 1000 npoTOKona 
IFMP-C; 

qbur. 15b - o6LL^afl CTpyKTypa TunoBoro 
coo6Li4eHMfl IFMP-C 1002, KOTopoe MO>KeT 
coAep>KaTbCfl b none 1006 coo6"LneHMH IFMP-C 
MHKancynnpoBaHHoro naKeTa 1000 npoTOKona 
IFMP-C no #nr.15a; 

qbur. 16a - ob"Lna?i CTpyKTypa coo6"meHHfl 
1040 npoTOKona 6nw30CTM IFMP-C, KOTopoe 
MO>KeT coAepxaTbCfl b none 1006 coo6"i_4eHi/ifl 
IFMP-C HHKancynnpoBaHHoro naKeTa 1000 
npoTOKona IFMP-C no qbur. 15a; 

qbur. 16b - AHarpaMMa coctoahmm, 
unnKJCTpupyhOLL^ajq paooTy nepeAaiomero y3na 
(KOHTponnepa IFMP-C nnn ncnonHHTenbHoro 
ycTpowcTBa (nocpeAHUKa) IFMP b Tpex 

B03MO>KHblX COCTOflHHflX npOTOKOna CJ1H30CTH 

IFMP-C; 

qbur. 17a m 17b - CTpyKTypbi cooo~LneHi/iw 
3anpoca n OTBeTa nepeHHa WHTepcjsefica IFMP-C 

COOTBeTCTBeHHO; 

qbur. 7c n 17d - CTpyKTypbi coo6meHni?i 
3anpoca v\ OTBeTa onepeflu HHTepcfcetica IFMP-C 

COOTBeTCTBeHHO; 

qbur. 17e - CTpyKTypa coo6LneHHfl 1170 
3anpoca KOHcjDMrypai^MM MHTepcfcefica IFMP-C; 

qbur. 18a - cjDopiviaT 1200 cooo~LneHHW 
3anpoca "AooaBHTb nepexoA" npoTOKona 
IFMP-C n coo6LneHMM 3anpoca "yAanwTb 
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nepexoA" IFMP-C; 

cfcur. 18b - none 1240 npeo6pa30BaHi/in 
AaHHbix njifl Tuna npeo6~pa30BaHnn "yceneHwe 
naKeTa" b coo6LU,eHHw 3anpoca "Ao6aBHTb 
nepexoA" npoTOKona IFMP-C m cooGmeHMM 
3anpoca "yAannTb nepexoA" IFMP-C no 
cpnr.18a; 

c(3Mr. 18 c- cjDopMaT 1250 cooGLi^eHMM OTBeTa 
"Ao6aBMTb nepexoA" npoTOKona IFMP-C n 
coo6iAeHMM OTBeTa "yAani/rrb nepexoA" IFMP-C; 

4>nr. 18d - CTpyKTypa coo6LneHMfl 1260 
3anpoca "yAannTb AepeBo" npoTOKona IFMP-C; 

cjDnr. 18e - CTpyKTypa coo6"LAeHMfl 1300 
3anpoca "nepeiwecTHTb nepexoA" npoTOKona 
IFMP-C; 

0nr. 19a - CTpyKTypa coo6LneHH?i 1400 
3anpoca "nonynnTb CTaTMCTMKy AepeBa" 
npoTOKona IFMP-C; 

cf)nr. 19b - CTpyKTypa 1406 nonePi "AaHHbie 
AepeBa", unnKOCTpupyfomafi ncnonb3yeMbie 
nonfl "AaHHbix AepeBa"; 

dpv\v. 20a h 20b - CTpyKTypa coo6LneHkifl 1420 
sanpoca "cnnTaTb nepexoA" npoTOKona IFMP-C 
H coo6LneHH?i 1430 OTBeTa "cHMTaTb nepexoA" 
npoTOKona IFMP-C COOTBeTCTBeHHO; 

0nr. 21a - CTpyKTypa coo6meHM?i 1440 
3anpoca "MHc|DopMai4Mfi y3na" npoTOKona 
IFMP-C; 

qbur. 21b m 21c - CTpyKTypa coo6iAeHMfl 1460 
3anpoca "cTaTMCTMKa MHTepcjDewca" npoTOKona 
IFMP-C i/i coo6iAeHMfl 1470 OTBeTa "CTaTMCTMKa 
MHTepcjDewca" npoTOKona IFMP-C 

COOTBeTCTBeHHO; 

cjDnr. 21 d - CTpyKTypa non?i 1480 
"GTaTHCTHKa MHTepcjDeCica" b coo6LneHHM 1470 
OTBeTa "cTaTucTHKa MHTepcjDeCica" npoTOKona 
IFMP-C no qbur. 21 c; 

qbur. 21 e - CTpyKTypa nona 1494 "o^mafl 
CTaTMCTHKa" b none 1480 "cTaTMCTHKa 
HHTepc)Dei?ica" b coo6iAeHnn 1470 OTBeTa 
"cTaTMCTHKa MHTepcfreMca" npoTOKona IFMP-C no 
c|DMr.21c; 

qbur. 21 f - CTpyKTypa nona 1530 
"cneLjManbHafl CTaTHCTHKa" (An?i ATM 
HHTepcfiewca) b none "cTaTHCTMKa HHTepcjDekica" 
1480 b coo6LneHHi/i 1470 OTBeTa "cTaTMCTHKa 
HHTep4>eMca" npoTOKona IFMP-C no cjDnr.21c; 

qbur. 21 g - CTpyKTypa nons 1540 
"cnei^nanbHafl CTaTHCTHKa" (Ana MHTepqbewca 
ceTM "MHTepHeT") b none "cTaTMCTHKa 
MHTepcjDePica" 1480 b cooemeHUM 1470 OTBeTa 
"cTaTMCTHKa MHTepcJaeMca" npoTOKona IFMP-C no 
c|Dnr.21c. 

fleTanbHoe onucaHne KOHKpeTHbix 
sapnaHTOB ocyLnecTBneHMJi 
CoAep>KaHne 

1 . 06LAne CBeAeHMfl 

2. AnnapaTHbie cpeACTBa cucTeivibi 

A. AnnapaTHbie cpeACTBa KOHTponnepa 

B. AnnapaTHbie cpeflCTBa KOMMyTai4MM 

C. ripniviep ocyLU,ecTBneHM5i annapaTHbix 
cpeACTB 

3. OyHKi^noHanbHbie bo3mo>khoctm 
nporpaMMHoro o6ecneneHMfi cucTeMbi 

A. npoTOKon IFMP n nepeAa^a naKeTOB 
MapKupoBaHHoro noTOKa 

B. npoTOKon GSMP 

C. npoTOKon IFMP-C 

4. BbiBOAbi 

1 . OSLi^ne CBeAeHMfl 

Huxe pacKpbiTbi cnoco6 m ycTpoMCTBo n/i^ 
nepeAann naKeTOB b ceTM. 3tm cnoco6 m 

yCTpOWCTBO MOryT 6blTb, B HaCTHOCTH, 

ncnonb30BaHbi npn nepeAane c BbicoKOM 
nponycKHOM cnoco6HOCTbio naKeTOB npoTOKona 
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IP, KOTopbie o6ecneHMBaK)T nepeflany peneBbix 
cm th an ob, BMfleocMrHanoB, CMmanos flaHHbix b 
noKanbHOM ceTM (LAN), b ceTax MeTpononMM 
(MAN), b pacLUnpeHHbix ceTax (WAN), 1/lHTepHeT 
m T.n. OflHaKO n3o6peTeHne He orpaHMHMBaeTca 
yKa3aHHbiMH Tunawin ceTePi. H3o6peTeHne 

MO>KGT MCnOJlb30BaTbCfl B CaMblX 

pa3Hoo6pa3Hbix CMCTeMax, r^e TpecyeTCfl 
nepeflana naKeTOB no ceTH. 

CucTeMa, onncbiBaeMa^ HM>Ke, 
npeflCTaBrmeT cooom cucTeiviy AnnaMMHecKOM 
KOMMyTai^nn m MapLupyTusai^nn. 3Ta cucieivia 
onucbiBaeTCfl b npnHi4Mne KaK "cucTSMa 
KOMMyTai^MM", oAHaKo cneflyeT nivieTb b BMAy, 
mto AaHHafl cucTeivia AnnaMMHecKM 
o6ecneMMBaeT KaK KOMMyTai^Mio Ha ypoBHe 2 
KaHana nepeflann AaHHbix, TaK m 
MapujpyTM3ai4Mfo n nepecbinKy naKeTOB Ha 
ceTeBOM ypoBHe 3. Kpoivie Toro, "6"a30BbiM 
KOMMyTai4MOHHbiM 6jiok" cucTeMbi TaioKe 
flUHaMnnecKM o6ecneHMBaeT KaK K0MMyTai4MK) 
Ha ypoBHe 2, TaK n MapLupyTM3aLi 1 Mio n 
nepecbiriKy naKeTOB Ha ypoBHe 3. "Me>KceTeBofi 

(UJJ1t030B0tl) 6J10K KOMMyTai^HM" CMCTeMbl CJiy>KHT 

b KaMecTBe ycTpoficTBa AOCTyna, ooecneHMBaa 
coeAHHeHne cymecTByioLneM noKanbHOM ceTM m 

OCHOBHOM CpeAbl C CeTbKD 6a30BblX 

KOMIViyTai^MOHHblX ojiokob. AHanorMHHO 
LuriK)30BOMy 6noKy KOMMyTai^MH 

"ncnoriHMTeribHoe ycrpoMCTBO (nocpeAHMK) 

KOMMyTai4MM" TaiOKe CJiy>KMT yCTpOMCTBOM 

AOCTyna, npeAHa3HaneHHbiM Ana ooecneneHMa 
coeAHHeHMiR cymecTByioLneM noKanbHOM ceTM m 
ochobhom cpeAbi no MeHbiueM Mepe c oahum 

6a30BblM KOMMyTai^MOHHblM otiokom. KaK 
LUJlf030B0fi 6J10K KOMMyTai^MM, TaK M 6a3DBblM 
KOMMyTai^MOHHbM 6flOK HMGK3T He3aBMCMMbie 

cpeACTBa ynpaBiieHMfl nepeHanpaBneHneM 
noTOKa, npoTOKonaivin MapiupyTM3aLi l MM m 
npuHMMajoT peiueHHa o MapLupyTM3ai4nn 

He3aBMCHMO B OTCyTCTBMe KOMaHA 

nepeHanpaBneHHfl noTOKa, KaK onucaHO Huxe. 

UJniO30BOM OTIOK KOMMyTai^MH M 6a30BblM 
KOMMyTaLJUOHHblCl OTIOK flBnflfOTCfl no3TOMy 

paBHonpaBHbiwu. B npoTHBononoKHOCTb 3TOMy 
McnonHMTeribHoe ycTpoPicTBO KOMMyTai^ni/i , He 
MMea He3aBncnMbix cpeACTB ynpaBneHMfl 
HanpaBneHneM noTOKa, nepecbiriaeT naKeTbi, 
ocHOBbiBaacb Ha KOMaHAax ot 6"a30Boro 
KOMMyTai4MOHHoro 6noKa, AeficTByioLnero b 
KanecTBe 3aAafou4ero 6noKa no OTHOLueHMio k 
ynoMAHyTOMy nocpeAHUKy. Pa6oTaa b 
COOTBeTCTBMH C KOMaHASMM ot 6a30Boro 
KOMMyTai_|noHHoro cnoKa, ncnojiHUTeribHoe 
ycTpowcTBO KOMMyTai^MM MO>KeT nepecbinaTb 
naKeTbi, npuHATbie ot 6a30Boro 
KoiviiviyTai^MOHHoro 6noKa, TaK mto 6onbi_uafl 
nacTb naKeTOB, HanpaBnaeMbix 6a30BbiM 

KOMMyTai4HOHHblM 6J10KOM, MO>KeT B AaHHOM 

cnynae HanpaBJWbCfl nocpeAHMKOM b 
cyLi^ecTByfoiAyio noKanbHyio ceTb nnn b 
ocHOBHyKD onepaunoHHyio cpeAy no 
MHTepcpeCicaM nocpeAHMKa. TaKne cpeAbi MoryT 
BKfifOHaTb ceTM Ethernet, FastEthernet, FDDI 
(jioKajibHafi ceTb onTMHecKoro CTaHAapTa), 
Gigabit Ethernet m ApyrMe TMnbi JioKaribHbix 
ceTeM. riocKoribKy TaKaa nepecbiriKa naKeTOB 
BbinoriHfieTCfl n ocpeAH m ko m Ha 6a3e KOMaHA 
nepecbiriKM naKeTOB, 6a30BbiM KOMMyTai4MOHHbiM 
6noK MO>KeT MMeTb 6onbLue BpeivieHM Ha 
BbinoriHeHMe APyrwx 3aAan, CB?i3aHHbix c 
BbinoriHeHMeM npoTOKonoB MapnipyTMsai^MM, a 
TaioKe CHM3MTb BpeMfl o>KMAaHMfl npn nepecbiriKe 
naKeTOB. BbinoriHeHMe 3aAaMM nepecbiriKM 
naKeTOB nocpeAHMKOw coKpau^aeT Harpy3Ky 
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KOHTpojiJiepa KOMMyTai^MM 6a30Boro 

KOMMyTaU,MOHHOrO 6llOKa. CoOTBeTCTBeHHO B 

HeKOTopbix CMTyau,Mfix, KorAa cpeACTBa 
He3aBMCMMoro ynpaBneHMfl HanpaBrieHMeM 
noTOKOB He Tpe6ynoTcq b onpeAeneHHOM y3ne 
mjim ecriM cjDyHKLiMOHanbHbie bosmo>khoctm 
6a30Boro KOMiwyTai^MOHHoro 6noKa MoryT 6biTb 
Mcnorib30BaHbi 6onee scjDcjDeKTMBHO, yKa3aHHbiM 
nocpeAHMK OKa3biBaeTCfi npMroAHbiM Ana 
Mcnorib30BaHMfl. TaKOM nocpeAHMK MO>KeT TaiOKe 
Mcnorib30BaTbcn b KanecTBe skohommhhom 

3aMeHbl LUJ1f030BOrO OJlOKa KOMMyTaU,MM. 

CMCTeivia coBMecTMMa c npoTOKonoM HHTepHeT 
(IP) b ero TexyL^eM BepcMM (IPv4), a TaiOKe c 
nepcneKTMBHbiMM BepcMflMM (HanpMMep, IPv6), 
CMCTeiwa o6ecneHMBaeT AHHaiwiMMecKoe 
CMeii4eHMe iwe>KAy KOMMyTai^MeM m 
MapiupyTM3ai4MeM naKeTOB b ceTM Ana 
o6ecneneHMfl onTMMaribHoro 
BbicoKOCKopocTHoro pacnpeAeneHMfl naKeTOB, 
no3Boriflfl M36e>KaTb npn 3tom "y3Knx MecT". 

KaK noKa3aHO Ha cjDMr.la, 6a30BbiM 

KOMMyTai4MOHHblM 6/lOK 1 CMCTeMbl KOMMVTaLJMM, 

comacHO B03Mo>KHOMy BapMaHTy 

ocyLnecTBneHM5q HacTOflL^ero M3o6peTeHM?i, 
coAep>KMT MaiuMHy 3 KOMMyTai^nn, KOHTponnep 5 
KOMMyTai^MM, nporpaMMHoe oGecneneHMe 7 
CMCTeMbl, ycTaHOBJieHHoe b KOHTponnepe 5 

KOMMyTai^MM. B HaCTHOCTM, MaujMHa 3 

KOMMyTai4MM Mcnorib3yeT o6bNHbie annapaTHbie 
cpeACTBa KOMMyTai4MM acMHxpoHHoro pe>KMMa 
nepeAaHM (ATM). Pa3yMeeTCfl, Ana peariM3ai4MM 

MaLJJMHbl 3 KOMMyTai^MM B HaCTOflLU.eM 

M3o6peTeHMM MoryT 6biTb Mcnonb30BaHbi m 
ApyrMe TexHonorMM, HanpMMep 

6bicTpoAeMCTByK3Lnaa naKeTHaa KOMMyTai^Mfl, 
peTpaHcnai_\M?i KaApoB, TexHorion/m ceTM Gigabit 
Ethernet m ApyrMe, b 33bmcmmoctm ot 
KOHKpeTHoro npMMeHeHMfl. B paccMaTpMBaeMOM 
BapMaHTe ocyii^ecTBrieHMfl MaujMHa 3 
KOMMyTai^MM npeACTaBJiaeT coSom ATM 
KOMMyTaTop. Jlio6oe nporpaMMHoe 

o6ecneneHMe, o6bNHO CB?i3aHHoe c ATM 
KOMMyTaTopoM, cooTBeTCTByioLnee ypoBHio ATM 
aAanTai^MM TMna 5 (AAL-5), noriHOCTbio 
MCKJiioMeHO. TaKMM oo"pa30M, CMrHanMsai^Ma, 
jik)6om M3BecTHbiM npoTOKOJi MapiupyTMsai^MM , 
jik)6om cepBep OMynfli^MM noKaribHOM ceTM mjim 
cepBepbi onpeAeneHMS aApecoB m T.n. 

MCKJIIOHeHbl. KOHTpOJIJiep 5 KOMMyTai^MM 

npeACTaBnaeT co6om KOMnbhOTep, MMeHDLAMM 
aAanTep ATM ceTM mjim nnaTy ceTeBoro 
MHTepcjDeMca (NIC) 9, coeAMHeHHbie c MaujMHOM 
3 KOMMyTai^MM nocpeACTBOM ATM KaHana cbs3M 
11. nporpaMMHoe ooecneneHMe 7 CMCTeMbl 
ycTaHOBneHO b 6a30BOM KOMMyTai4MOHHOM 
6noKe 1 , 6onee KOHKpeTHo b KOMnbtoTepe, 
cny>KaLL\eM b KanecTBe KOHTponnepa 5 

KOMMyTaUMM. 

MaujMHa 3 KOMMyTai4MM 6a30Boro 
KOMMyTai4MOHHoro 6noKa 1 MMeeT MHO>KecTBO 
c|DM3MHecKMX nopTOB 1 3j , o6ecneHMBafou^MX 

COeAMHeHMe C pa3nMHHblMM yCTpOMCTBaMM, 

BKnioHaa annapaTypy TepMMHana AaHHbix (DTE), 
annapaTypy nepeAaMM A^HHbix (DGE), cepBepbi, 

KOM MyT3TOpbl , LUnKJSbl M T.n. Ka>KAblM M3 
C|DM3MHeCKMX nopTOB 1 3j MO>KeT 6blTb CB?13aH 

nocpeACTBOM ATM KaHana c vctpomctbom , 
ocHameHHbiM ATM aAanTepoM MnM NIC, MnM c 
nopTOM Apyroro 6a30Boro KOMMyTai^MOHHoro 
6noKa, MnM c nopTOM i_unio30Boro 6noKa 
KOMMyTai-^MM, MnM c nopTOM McnonHMTenbHoro 
MexaHM3Ma (nocpeAHMKa). AnnapaTHbie 
cpeACTBa ATM KOMMyTai4MM, 

npeAycMaTpMBaHDLAMe ManiMHy 3 KOMMyTai4MM 
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6a30Boro KOMMyTaL_,HOHHoro 6\noKa, AencTByioT 
KaK ypoBeHb nepeflann flaHHbix (ypoBeHb 2 
onopHOH MOAenn OSI (npoTOKon 

Me>KC06flHHeHHW OTKpblTblX CUCTeiVl)). 

ManiMHa 3 KOMMyTaunn cny>KHT Ana 

BbinOJIHeHMfl CjDyHKUHH BblCOKOCKOpOCTHOH 

KOMMyTaunn, ecnn 3to TpeoyeTca SasoBbiM 

KOMMyTaUHOHHbIM OTIOKOM, KaK 3TO 

onpeAenaeTca cncTeMHbiM nporpaMMHbiM 
o6ecneneHneM 7. <t>yHKL_,HOHanbHbie 

B03MO>KHOCTH KOMMyTaUHH CUCTBMbl 

KOMMyTaunn orpaHnneHbi mnbKO annapaTHbiMn 
cpeflCTBaMM, ncnonb3yeMbiMH b cociaBe 

MaLJJUHbl 3 KOMMyTaUMH. COOTBeTCTBeHHO 

paccMaTpuBaeMbiM BapnaHT ocyi_uecTBneHHa 
M3o6peTeHna o6ecnennBaeT nonyneHne TaKnx 
npenMymecTB ATM TexHonornn, KaK BbicoKoe 
GbicTpoAePicTBue, BbicoKaa nponycKHaa 
cnoco6HOCTb n wnpoKaa nonoca. Pa3yMeeTca, 
Apyrne TexHonornn KOMMyTau,HH, TaKne KaK 
SbicTpoAencTByioLuaa naKeTHaa KOMMyTauna, 
peTpaHcnauna KaflpoB, TexHonorna ceTH Gigabit 
Ethernet n flpyrne, TaioKe MoryT 6biTb 

MCnOJ1b30BaHbl B 3aBHCHMOCTH OT KOHKpeTHOrO 

npuMeHeHUfl. 

B OflHOM H3 BapnaHTOB OCyLUeCTBneHHa 
HacToai_uero H3o6peTeHna KOHTponnep 5 
KOMMyTaunn npeACTaBJiaeT cooon KOMnbioTep, 
coeAHHeHHbiM c annapaTHbiMn cpeACTBaMH 3 
ATM KOMMyTaTopa nepe3 KaHar ATM, a 
nporpaMMHoe o6ecneHeHne cncTeMbi 
ycTaHOBneHO b KOMnbioTepe. KpoMe 

BbinOJIHeHMfl CTaHAapTHblX CjDyHKU.HH 

MapujpyTM3aL\MH comacHO npoTOKony IP, He 
Tpeoya coeAHHeHnw, KOHTponnep 5 KOMMyTau,HH 
TaioKe npwHUMaeT peujeHna o KnaccncjDHKaL\MM 
naKeTOB Ha noKanbHofi ocHOBe. 

KaK noKa3aHO Ha qbnr.lb, LuniosoBOH oTiok 

KOMMyTaUHH 21 CMCTeMbi KOMMyTaUHH, 

cooTBeTCTByjoii^eM ApyroMy BapnaHTy 
ocyLuecTBneHna HacToamero H3o6peTeHna, 
coAep>KHT KOHTponnep 23 KOMMyTaunn u_inio3a, 
CHCTeMHoe nporpaMMHoe ooecneneHHe 25, 
ycTaHOBneHHoe b KOHTponnepe 23 KOMMyTau.nn 
iunf03a. KOHTponnep 23 KOMMyTaunn u_inK)3a 
coAep>KHT MHO>KecTBO ceTeBbix aflanTepoB nnn 
nnaT NIC 27 n ATM nnaTy NIC 29. AHanornHHO 
KOHTponnepy 5 KOMMyTau.nn 6a30Boro 
KOMMyTau,HOHHoro 6noKa 1 KOHTponnep 23 
KOMMyTau,HH u_mf03a TaioKe npeACTaBnaeT cooon 
KOMnbioTep, ocHameHHbiH ATM nnaTOH NIC 29, 
HMeioLUjHH CHCTeMHoe nporpaMMHoe 

oGecneneHne 25, ycTaHOBneHHoe b 
KOMnbHDTepe. KaK onncaHO Bbiwe, Luni030B0H 
otiok KOMMyTaunn 21 cny>KHT b KanecTBe 
ycTpoPicTBa AOCTyna Ana o6~ecneHeHna 
coeAHHeHna cyLU,ecTByK)LneH noKanbHon ceTH h 
ochobhoh cpeAbi C CeTbK) 6a30BblX 
KOMMyTaU,HOHHblX CJIOKOB. COOTBeTCTBeHHO 

nnaTbi NIC 27 MoryT 6biTb pasnnHHbix thiiob, 
HanpHMep 10BaseT Ethernet NICs, 100 BaseT 
Ethernet NICs, FDDI NICs h Apyrne, a TahOKe 
KOM6nHau.nn nepeHMcneHHbix nnaT. Pa3yMeeTca, 
Hcnonb30BaHHe KOHKpeTHbix nnaT NICs 27 
33BHCHT ot THnoB cyLuecTByfOLunx noKanbHbix 
ceTen h ochobhoh onepaunoHHon cpeAbi, b 
kotopoh o6ecnennBaeTca AOCTyn nocpeACTBOM 
u_mK)30Boro 6noKa KOMMyTau,HH 21. £1cho, hto 
MH0>KecTB0 noKanbHbix ceTen MoryT 6biTb 

COeAMHeHbl CO LUnHD30BblM OJIOKOM KOMMyTa_J,HH 

21. ATM nnaTa NIC 29 no3BonaeT LuniosoBOMy 
onoKy KOMMyTau.HH 21 coeAHHaTbca nepe3 ATM 
KaHan c 6a30BbiM KOMMyTaunoHHbiM GnoKOM 1 . 
Pa3yMeeTca, nnaTa NIC 27 mo>k©t 
npeACTaBn^Tb co6oh ATM nnaTy NIC Ann 
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ooecneneHHfl coeAHHeHHs Me>KAy LunfO30BbiM 

6nOKOM KOMMyTaU,HH 21 H APyrHM LUnfOSOBblM 
6nOKOM KOMMyTai^HH. 

riOMHMO 6a30BblX KOMMyTai^HOHHblX 6nOKOB 
H LUnK330BblX 6nOKOB KOMMyTaU,HH CHCTeMa, 

cooTBeTCTByfou^aa HacTOflLU,eMy H3o6peTeHHfo, 

MO>KeT COAep>KaTb BblCOK03C(DC|DeKTHBHbie 

maBHbie KOMnbfOTepbi ("xocTbi"), paGonne 
CTaHU,HH v\nv\ cepBepbi, KOTopbie ocHameHbi 

COOTBeTCTByHDLUjHM 06pa30M. B HaCTHOCTH , 

noflCMCTeMa nporpaMMHoro o6ecneHeHMa MO>KeT 
6biTb ycTaHOBneHa Ha rnaBHOM KOMnbioTepe, 
pa6oneH CTaHU,HH nnn cepBepe, ocHau^eHHOM 
cooTBeTCTByNDLAen ATM nnaTOH NIC, hto^n 
o6ecneHHTb B03MO>KHOCTb TaKOMy maBHOMy 
KOMnbioTepy Hen ocpeACT Be h h o coeAHH^TbCfl c 

6a30BblM KOMMyTaU,HOHHblM 6nOKOM. 

KaK noKa3aHO Ha cf)Hr.1c, ncnonHHTenbHoe 

yCTpOHCTBO (nOCpeAHHK) KOMMyTaUjHH 901 B 

cooTBeTCTBHH c eu4e oahhm BapnaHTOM 
ocyu4ecTBneHMfl H3o6peTeHH?i npeACTaBnaeT 

CO6OH KOMnbKJTep, OCHaLl^eHHblH MHO>KeCTBOM 

ceTeBbix aAanTepoB nnn nnaT NICs 903 Arm 
coeAHHeHHfi c cyLU.ecTByKDi_u.HMH noKanbHbiMH 
CeTflMH H ochobhoh onepai^HOHHOH cpeAOH, 
ATM nnaTOH NIC 905 Arm coeAHHeHHfi c 

6a30BblM KOMMyTaU,HOHHblM GnOKOM 1 H 

cooTBeTCTByfOLUjMM CHCTeMHbiM nporpaMMHbiM 
oSecneneHHeM 907, KOTopoe no3BonaeT 
HcnonHHTenbHOMy ycTponcTBy 901 KOMMyTau,HH 
nepecbinaTb naKeTbi no KOMaHAaM c 6a30Boro 
KOMMyTau,HOHHoro 6noKa 1. HcnonHHTenbHoe 
ycTpoHCTBO 901 cny>KHT b KanecTBe ycTponcTBa 
AOCTyna Ana o6ecneHeHHfl coeAHHeHHfi 
cyuj,ecTByK)U4HX noKanbHbix ceTen h ochobhoh 
onepai^HOHHOH cpeAbi, no MeHbLuen Mepe, c 

OAHHM 6a30BblM KOMMyTai^HOHHblM GnOKOM 1 . 

COOTBeTCTBeHHO nnaTbi ceTeBbix HHTep0encoB 
903 MoryT 6biTb OAHoro h Toro >Ke nnn 
pa3nHHHbix THnoB, HanpHMep nnaTbi 10BaseT 
Ethernet, 100 BaseT Ethernet, FDDI h APyrne, 
a TaioKe KOMSHHai^HH nepeHHcneHHbix nnaT. 
Pa3yMeeTca, ncnonb30BaHHe KOHKpeTHbix nnaT 
ceTeBbix HHTepcpencoB 903 3aBHCHT ot THnoB 
cyuj I ecTByiouj I HX noKanbHbix ceTen h ochobhoh 
onepau.HOHHOH cpeAbi, b kotopoh 
o6ecneMHBaeTca AOCTyn nocpeACTBOM 
HcnonHHTenbHoro ycTponcTBa 901 KOMMyTaL_,HH . 
flcHO, hto MHO>KecTBO noKanbHbix ceTen MoryT 
SbiTb coeAHHeHbi c ncnonHHTenbHbiM 
ycTpoHCTBOM 901 KOMMyTai4HH. ATM nnaTa 905 
no3BonaeT HcnonHHTenbHOMy ycTponcTBy 901 
KOMMyTau,HH coeAMHaTbca nepe3 ATM KaHan c 

6a30BblM KOMMyTai^HOHHblM 6nOKOM 1 . 

Pa3yMeeTca, nnaTa 905 Bbi^HpaeTca 
HaAnewaLUHM o6pa30M Ha 6a3e KOHKpeTHOH 

TeXHOnOTHH MaLUHHbl KOMMyTaU.HH , B A3HHOM 

KOHKpeTHOM BapnaHTe - ATM, ncnonb3yeMOH b 
6a30BOM KOMMyTai4MOHHOM 6noKe 1. 

Ea30Bbie KOMMyTai4HOHHbie 6noKH, 

LUni030Bbie 6nOKH KOMMyTaLJ.HH, 

HcnonHHTenbHbie ycTponcTBa KOMMyTau,HH h 
CHCTeMHoe nporpaMMHoe oGecneneHHe 
no3BonfiioT nonb30BaTenaM co3AaTb rn6KHe 
TononorHH ceTen npoTOKona IP, 
npeAHasHaneHHbie Ana pa6oHHX rpynn, 
opraHH3au,HH, onepai_\HOHHbix cpeA THna ceTen 
WAN Ana AOCTH>KeHHa BbicoKOOQbqbeKTHBHbix 
MacujTa6HpyeMbix peiueHHH cymecTByfOLUHX 
npoSneM neperpy30K ocHOBHbix onepau,HOHHbix 
cpeA pa6oHHX rpynn. C ncnonb30BaHHeM 
HacToau_\ero H3o6peTeHHa MoryT 6biTb co3AaHbi 
pa3Hoo6pa3Hbie ceTeBbie KOHcjDHrypai^HH, 
OTnHHafouj,Heca ujhpokoh nonocon, BbicoKOH 

nponyCKHOH CnOCOGHOCTblO, B03MO>KHOCTblO 
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BSaMMOfleClCTBHiR KOMnOHeHTOB cmctbm. Ha 

c£nr.2a-2c noKa3aHbi KOHc|Dnrypai4nn paAa ceTefi, 
KOTopbie MoryT 6biTb peani/i30BaHbi b 

COOTBeTCTBMH C HaCTO?1L^MM H300"peTeHUieM. 

Pa3yMeeTca <£nr. 2a-2c unmocrpi/ipyioT nuiiub 
npuBefleHHbie Ana npniviepa KOHCpMrypai^nn, 
npi/HeM B03MO>KHbi MHorne flpyr^e npi/iMepbi 
KOHcj3nrypai4HM. 

Ha c|DMr.2a noKa3aHa ynpoLU,eHHaa 
flkiarpaMMa KOHctDnrypai^nn noKanbHow cem Ana 
paGoHefi (TeppnTopnaxibHoti) rpynnbi, b KOTopofi 
6a30BbiPi KOMMyTaL^MOHHbiM 6jiok 1 cny>KHT b 
KanecTBe ycTpowcTBa L4eHTpann30BaHHofi 
nepecbiriKH naKeTOB no npoTOKony IP Ana Bcew 
noKanbHOM ceTH c HecKonbKMMH u_inio30BbiMH 
6noKaivin 21 KOMMyTai^nn, ooecneHMBaioLUHMH 
noAKritoHeHL/ie k cyLnecTByjoLi^MM noKanbHbiM 
ceTaivi. Ba30BbiM KOMMyTai^noHHbiM 6jiok 1 
coeAHHeH c rpynnow cepBepoB, BKJifOMafOLi^ePi 
Tpn cepBepa 31 n (rAe n= 1...3). Ka>KAbM 
cepBep 31 n ocHaineH KOMnneKTOM CMCTeMHoro 
nporpaMMHoro oGecneHeHna n ATM nnaTOM NIC 
Ana o6ecneMeHna coeAMHeHna c 6~a30BbiM 
KOMMyTai4MOHHbiM 6jiokom 1 nepe3 
coot BeTCTBy tongue ATM KaHaribi 33 n (rAe 
n=1...3), npeACTaBJi a tongue co6om KaHaribi OC-3 
(155 M6/c). C Mcnonb30BaHneM cepBepoB, 
HenocpeAGTBeHHO CBa3aHHbix c 6a30BbiM 
KOMMyTai4MOHHbiM ctiokom 1 nepe3 
BbicoKOCKopocTHbie ATM KaHaribi, 

ooecneHMBaeTca ycKopeHne nponycKaHwa 
naKeTOB Ana cepBepoB c Han6onee nacTbiM 

AOCTynOM. Ba30BbM KOMMyTaU,MOHHblM 6jiok 1 

TaioKe coeAMHeH c Tpeivia wniosoBbiMH onoKaMM 
21 KOMMyTai^nn nepe3 coot BeTCT By fondue ATM 
KaHaribi 33 n (rAe n=4...6), TaioKe 
npeACTaBnaioLnne coooiTi KaHaribi OC-3. nepBbiw 
ujrif030Boi?i 6noK 21 KOMMyTai^nn, coeAMHeHHbiM 
c 6a30BbiM KOMMyTai4HOHHbiM 6jiokom 1 nepe3 
KaHan 33 4> TaioKe coeAHHeH c ochobhom 
onepai_\noHHoti cpeAOM 35-| noKanbHoti ceTH, 
KOTopasi MO>KeT npeACTQBnfiTb co6om HeKOTopbiw 
Tun ceTH Ethernet mjim FDDI, nepe3 
cooTBeTCTByioLL^MM KaHan 39-1 . OCHOBHaa 
onepai^MOHHaa cpeAa 35 -| noKanbHofi ceTH 
CBa3aHa c nepcoHaribHbiMM KOMnbioTepaMW, 
TepMUHanaMM, paooHHMH CTaHi^naivin 41 nepes 
cooTBeTCTByjoii^ne nnaTbi NICs 43. 
AHanornHHbiM o6pa30M BTopow m TpeTMH 
LuriK)30Bbie 6jiokm KOMMyTai^nn 21 , 
coeAHHeHHbie c 6a30BbiM KOMMyTauHOHHbiM 
otiokom 1 nepe3 KaHaribi 33 5 , 33 6 , TaioKe 

COeAHHeHbl C OCHQBHbIMM onepamnoHHbiMn 
cpeAaivin 35 2 , 35 3 noKanbHbix ceTew nepe3 
cooTBeTCTByioLL^ne KaHaribi ceTH Ethernet v\nv\ 
FDDI 39 2 , 39 3 . KoHcjDnrypai_|Ma no cf)nr.2a TaKMM 
o6pa30M no3BonaeT norib30BaTeriaM 
HenocpeAGTBeHHO coeAHHaTbca c pa3fiMMHbiMH 
noKanbHbiMM ceTaMW Ana nepeAann 6e3 
3aAep>KeK noTOKa TpacjDMKa npoTOKona IP, He 
co3AaBaa neperpy30K, b cooTBeTCTBMM c 
HacTosqu^MM M3o6peTeHneM. 

B KanecTBe Apyroro npuMepa Ha cfur. 2b 
noKa3aHa ynpomeHHaa AnarpaMMa 
KOHcf)nrypai4nn paooHen rpynnbi. Our. 2b 
unntocTpkipyeT BbicoK03cf:cf)eKTHBHyK) cpeAy 
pa6oMeM rpynnbi, b kotopoh HecKonbKO rnaBHbix 
KOMnbHDTepoB ("xoctob") 45 coeAHHeHbi 
nocpeACTBOM ATM KaHanoB 33 m c MHo>KecTBOM 

6a30BblX KOMMyTai^HOHHblX Sjiokob 1 , KOTOpbie 

coeAHHeHbi co Luni030BbiM ojiokom 21 
KOMMyTai4MM, coeAMHeHHbiM cnoKaribHOM ceTbto 
35, b KOTopyfo BKJiHDHeHbi nonb30BaTeribCKMe 
ycTpoficTBa 41. B stom KOHcjDnrypaL^MH nepBbifi 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



6a30BbiM KOMMyTai4MOHHbiM 6rioK 1 coeAHHeH c 

BTOpbIM 6a30BblM KOMMyTaU,MOHHblM 6J10KOM 1 

nocpeACTBOM ATM KaHana 33 1 (155 M6/c). 
MHO>KecTBO rnaBHbix KOMnbioTepoB 45 
coeAHHeHbi c nepBbiM 6a30BbiM 
KOMMyTau,noHHbiM Gjiokom 1 nocpeACTBOM 
cooTBeTCTByiOLAero ATM KaHana 33 x co 
CKopocTbio 155 M6/c (rAe x= 2... 5) nepe3 
cooTBeTCTByioLAyio ATM nnaTy NIC 47. KpoMe 
Toro, MHOxecTBO rnaBHbix KOMnbfOTepoB 45 

COeAHHeHbl CO BTOpbIM 6a30BblM 

KOMMyTau,noHHbiM 6noKOM 1 nocpeACTBOM 
cooTBeTCTByioLL^ero ATM KaHana 33 y co 
CKopocTbio 25 M6/c (rAe y=8...10) >-iepe3 
cooTBeTCTByiOLnyio ATM nnaTy NIC 49. KaK 
onucaHO Bbiiue, rnaBHbie KOMnbfOTepbi 45 
ocHameHbi ATM nnaTaMM NICs, c 
ycTaHOBneHHbiMn b hmx KOMnneKTaivin 
cucTeMHoro nporpaMMHoro oSecneneHna, hto 
no3BonaeT rnaBHbiM KOMnbioTepaM, 
ncnonb3yhoi_4HM npoTOKonbi TCP/IP, 

HenocpeAGTBeHHO coeAMHaTbca c 6a30BbiM 
KOMMyTau,noHHbiM 6noKOM. nepBbiM H BTOpOM 
6a30Bbie KOMMyTau,MOHHbie 6noKH 1 coeAHHeHbi 

C Llini030BblM 6nOKOM 21 KOMMyTai4MM 

nocpeACTBOM ATM KaHana 33 6 (155 M6/c) n 
33 7 (25 M6/c) cooTBeTCTBeHHO. 

CoeAHHeHne nepBoro n BToporo 6a30Bbix 

KOMMyTai^HOHHblX OJIOKOB 1 C LUni030BblMM 

6noKaMM 21 KOMMyTai^nn nepe3 KaHan 39 
Ethernet nnn FDDI oGecneMUBaeT B03MO>KHOCTb 
nonb30BaTenaM rnaBHbix KOMnbioTepoB 45 
ocyLL\ecTBnaTb MHctDopMai^noHHbiti o6MeH c 
nonb30BaTenbCK^MH ycTpoiicTBaMii 41, 
coeAMHeHHbiMn c noKanbHOM ceTbio 35. 
nonb30BaTenbCKne ycTpowcTBa 41 mop/t 
npeACTaBnaTb co6o« nepcoHanbHbie 
KOMnbK^Tepbi, TepMUHanbi, pa6o«-iwe CTaHi^nn, 
HMefOLU.ne cooTBeTCTByioLL^Me nnaTbi NIC 43 Ana 
coeAHHeHwa k nio6oM noKanbHOki ceTH 35 Tuna 
Ethernet nnn FDDI. Pa6oMaa rpynna rnaBHbix 
KOMnbioTepoB TeM caMbiM OKa3biBaeTca 
MHTerpupoBaHHOM 6e3 KaKnx-nn6o npenaTCTBMM 
b ocTanbHyio nacTb TeppnTopwanbHOM 
(HanpuMep, yHUBepcuTeTCKOti) ceTH. 

Ha cjDnr.2c npeACTaBneHa KOHC^nrypauna, 
ncnonb3yHDLU l aa 6a30BbiM KOMMyTai^MOHHbiCi 6noK 
1, HecKonbKO ncnonHHTenbHbix ycTpoPicTB 911, 
913, 915 KOMMyTai^nn m CMCTeMHbiCi y3en 916 
(HanpuMep, ApyroM 6a30BbiM KOMMyTai^HOHHbiM 
6noK 1 , iunio30BOLi 6noK KOMMyTai^nn nnn 
rnaBHbiM KOMnbioTep). PasyMeeTca, b APyrux 
KOHcjDnrypai4nax MoryT ncnonb30BaTbca 
AononHMTenbHbie cucTeMHbie y3nbi v\ MHbie 
KOM^MHaunn. Ha cjDMr.2c noKa3aHO HecKonbKO 
ncnonHHTenbHbix ycrpoficTB 911, 913, 915 
KOMMyTau.nn, Ka>KAoe H3 KOTopbix HMeeT 
cooTBeTCTByioL4ne HHTepc^eficbi c pa3nnHHbiMM 
noKanbHbiMn ceTaMM Ethernet 917 n (rAe 
n=1 ...6 b flaHHOM KOHKpsTHOM npuMepe), Ka>Kfloe 
HMeeT noAcoeAHHeHHbie nonb30BaTenbCKne 
ycTpowcTBa (He noKa3aHbi) m Ka>KAoe H3 
McnonH^TenbHbix ycTpoMCTB coeAMHeHo 
nocpeACTBOM ATM KaHanoB 919 m (rAe m=1...3 

B A3HHOM KOHKpeTHOM npMMepe) C 6a3QBblM 
KOMMyTai^HOHHblM OJIOKOM 1, KOTOpbM BKnioHaeT 

b ce6a KOHTponnep 921 KOMMyTai4nn, 
coeAMHeHHbiM ATM KaHanoM 923 c MaujMHOM 
KOMMyTai4HM 925. Pa3yMeeTca, noKanbHbie ceTM 
91 7 n MoryT npeACTaBnaTb co6om 10BaseT unw 
100 BaseT Ethernet, FDDI, Gigabit Ethernet, 
Apyrne Tunbi ceTew nnn KOM6nHai4MM gtmx TunoB 
ceTew. B KaMecTBe nonb30BaTenbCKMX 
ycTpoMCTB, coeAHHeHHbix c noKanbHOM ceTbio 
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917 n , MoryT ncnonb30BaTbca nepcoHanbHbie 
KOMnbHDTepbi, TepMUHanbi, npHHTepbi, cepBepbi, 
pa6oHne CTaHi^nn h T.n., HMefOLU,He 
cooTBBTCTByK3U4M6 niiaTbi NICs Ana COeflUHeHMfl 
cnoKajibHOM ceTbHD 91 7 n . CncTeMHbiH y3en 916 
coeflUHeH c MaiuHHOH KOMMyTau,HH 925 
6a30Boro KOMMyTau,HOHHoro onoKa 1 
nocpeflCTBOM ATM KaHana CBa3n 9194. 

B o6"m,eM cnynae KOHTponnep KOMMyTau,wn 
921 (0nr.2c) ocymecTBnaeT ynpaBJieHne 
McnonHHTeribHbiMn ycTponcTBaMH KOMMyTau,HH 
nyTeM ynpaBneHHa hx HHTepc^encaMH (Ana 
nepeAann h npi/ieivia naKeTOB) n nyTeM 
ynpaBneHHa hmh b CMbicne o6pa6oTKM naKeTOB, 

npUHMMaeMblX B KOHKpeTHblX noTOKax H3 

cnei4Mc£i/MecKMX tmiiob noTOKOB. KoHKpeTHbie 
Ti^nbi noTOKOB MoryT co3AaBaTbca 
KOHTpojinepoM 921 KOMMyTau,HH cornacHO 
onepau,HaM no npoTOKony IFMP-C. KaK 
ynoMUHanocb Bbiwe, KOHTponnep 921 

KOMMyTai4HM CB513aH C KOMMyTaTOpOM ypOBHfl 

KaHana (TaKHM , KaK ATM KOMMyTaTop 925), 

KOTOpbIM, B CBOfO OHepeflb, MO>KeT 6blTb CBfl3aH c 
MCnOJIHMTeribHblMH yCTpOHCTBaMH KOMMyTaU,HH 

(TaKMMM, KaK 911, 913, 915) h/mjim c ApyruM 
cucTeMHbiM y3noM 916. B npou,ecce 
HHHU,nanH3au,HH KOHTponnep 921 KOMMyTau,nn 
nocbinaeT naKeTbi npoTOKona IFMP-C k 
ncnonHMTenbHbiM ycTponcTBaM KOMMyTau,HH, 
hto oGecneHMBaeT B03M0>KH0CTb KOHTponnepy 
921 KOMMyTaunn onpeAenHTb KOHKpeTHyfo 
KOHclDMrypai^nto (b CMbicne HHCTannnpoBaHHbix 
ceTeBbix MHTepcjDGMCOB m T.n.) Ka>KAoro 
ncnonHMTenbHoro ycTponcTBa KOMMyTau.nn. 
KOHTponnep 921 KOMMyTau.nn 3aTeM 
KOHAHi^HOHHpyeT oahh HnH 6onee ceTeBbix 

HHTepcjDeHCOB 91 7n, CBa3aHHblX c 
HCnonHHTenbHblMH yCTpOHCTBaMH KOMMyTaUjHH, 

Ana Hanana npneMa naKeTOB. KOHTponnep 921 
KOMMyiai^HH TaioKe ycTaHaBnHBaeT naKeTHyio 
o6pa6oTKy b ncnonHHTenbHOM ycTponcTBe 
KOMMyTai^HH Ana nepeAann onpeAeneHHbix 
npHHHMaeMbix naKeTOB k KOHTponnepy 921 
KOMMyTai^HH, b to BpeMa KaK Apyrne 
npHHHMaeMbie naKeTbi MoryT 6biTb onymeHbi 
(HanpHMep, ecnn ohh npHHHMafOTca no 
npoTOKonaM, He o6pa6aTbiBaeMbiM 

KOHTponnepoM 921 KOMMyTau,HH). Ecnn 
KOHTponnep 921 KOMMyTau,HH o6Hapy>KHBaeT, 

HTO nOTOK MO>KeT 06pa6aTblBaTbCa C nOMOLUbKD 

HcnonHHTenbHoro ycTponcTBa KOMMyTau,HM 6es 
BMeniaTenbCTBa KOHTponnepa 921 KOMMyTau,HH, 
to KOHTponnep 921 KOMMyTau,HH ncnonb3yeT 
npoTOKon IFMP-C Ana ynpaBneHHa 
ncnonHMTenbHbiM ycTpoficTBOM KOMMyTau.nn npn 
o6pa6oTKe TaKoro naKeTa (HanpHMep, nponycKe 
naKeTa, nepecbinKe naKeTa c OAHoro nnn 6onee 
HHTepcjDeHCOB c Hcnonb30BaHHeM OAHoro nnn 
6onee BbixoAHbix qbopMaTOB nnn c 
Hcnonb30BaHHeM Apyrnx KnaccoB 

o6cny>KHBaHHfl Ana noKanbHon nepecbinKH 
naKeTa). C nepecbinKOH naKeTa cBa3aHo 
npeo6pa30BaHHe, npHMeHaeMoe Ana naKeTa 
(HanpHMep, yMeHbiueHHe "BpeMeHH >kh3hh" b 
naKeTe, o^HOBneHHe KOHTponbHOH cyMMbi 
3aronoBKa IP, MaHHnynnpoBaHHe 3aronoBKOM 
Ana qbopMaTOB Apyrnx THnoB noTOKa h T.n.). 
Hn>Ke onncaHbi AononHHTenbHbie AeTann, 
OTHOcamneca k B3aHMOAencTBHK0 
HcnonHHTenbHbix ycrponcTB KOMMyTaunn, y3na 
KOMMyTau,HH h KOHTponnepa KOMMyTau.HH 
(HanpHMep, KaK noKa3aHO b KOHcjDHrypai^HH no 
c£nr.2c). 

B COOTBeTCTBHH c HacToamHM 
H3o6peTeHHeM cncTeMa AoSaBnaeT nonHbie 
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#yHKU l MOHanbHbie bo3mo>khoctm 
MapLupyTH3au,HH no npoTOKony IP k annapaTHbiM 
cpeACTBaM ATM KOMMyTau,HH (nnco 
anbTepHaTHBHOH TexHonornn b Apynx 
BapnaHTax) c Hcnonb30BaHHeM cncTeMHoro 
nporpaMMHoro ooecneneHHa, BMecTO nioooro 
HMeKOLU,eroca nporpaMMHoro o6ecneneHHa 
ynpaBneHHa ATM KOMMyTaTopoM, Ana 
ynpaBneHHa ATM KOMMyTaTopoM. TaKUM 
o6pa30M, HacToamaa cncTeMa cnocoGHa 
ocyLAecTBnaTb MapujpyTH3ai4HKO no npoTOKony 
IP Me>KAy ceTeBbiMH ypoBHaMH, ecnn 
Heo6xoAMMO, h KOMMyTau,HK0 ypoBHen KaHanoB 
nepeAann A^HHbix, ecnn bo3mokho, Ana 

CQ3AaHHa BblCOKOCKOpOCTHOH H 

BbicoKonpoH3BOAHTenbHOH naKeTHOH nepeAann 
3cf)cjDeKTHBHbiM cnoco6oM 3 H36eraa npo6neM 
neperpy30K npw MapLupyTM3aL4MH. 

C Hcnonb30BaHHeM npoTOKona ynpaBneHHa 
noTOKOM Ipsilon (IFMP), kotopwh A©TanbHO 
onncaH HH>Ke, cncTeMHoe nporpaMMHoe 
o6ecneneHHe asist B03M0>KH0CTb cncTeMHOMy 
y3ny (HanpHMep, 6a30BOMy KOMMyTaunoHHOMy 
y3ny 3 iunK)30B0My y3ny KOMMyTau,HH nnn 
rnaBHOMy KOMnbtoTepy/cepBepy/pa6oMeM 
CTaHi^nn) Knaccnc|DMi4MpoBaTb naKeTbi npoTOKona 
IP KaK npHHaAne>Kau^He k noTOKy gxoahnx 
naKeTOB, ocHOBbiBaacb Ha onpeAeneHHbix 
06U4HX xapaKTepncTHKax. I~Iotok npeACTaBnaeT 
co6oh nocneAOBaTenbHOCTb naKeTOB, 
nepeAaBaeMbix ot KOHKpeTHoro HCTOHHHKa k 
KOHKpeTHOMy aApecaTy (oAHHOHHOMy nnn 
rpynnoBOMy), KOTopbie CBa3aHbi b CMbicne hx 
MapiupyTH3ai4HH nnn hhoh noKanbHon 
o6pa6oTKH, KOTopaa MO>KeT noTpe6oBaTbca. 
HacToamee H3o6peTeHHe o6ecneHHBaeT 
B03M0>KH0CTb pa3nnMHOH o6pa6oTKH pa3nHMHbix 
THnoB naKeTOB b 3aBHCHMOCTH ot Tnna naKeTa. 
HeKOTopbie Tnnbi naKeTOB MoryT 
o6pa6aTbiBaTbca nyTeM OTo6pa>KeHHa hx b 
HHAHBHAyanbHbie ATM coeAHHeHHa c 
Hcnonb30BaHHeM ATM KOMMyTaTopa Ana 

BbinonHeHHa BblCOKOCKOpOCTHOH KOMMyTaU,HH 

naKeTOB. IIotokh, HanpHMep, TaKHe, KaK 
Hecyu^He TpacpHK peanbHoro BpeMeHH, c 
TpeooBaHHaMH KanecTBa o6cny>KHBaHHa nnn 
HMeKouj,He AnHTenbHoe BpeMa BbiAep>KKH, MoryT 
KOHcjDHrypHpoBaTbca Ana KOMMyTai^HH npn 
noaBneHnn bo3mo>khoctm. flpyrne Tnnbi noTOKOB, 
HanpHMep noTOKH kopotkoh AnHTenbHOCTH nnn 
3anpocbi b 6a3bi ASiHHbix, o6pa6aTbiBaHDTca 
nyTeM IP Mapi_upyTH3au 1 HH 6es ycTaHOBneHHa 

COeAMHeHHH. KOHKpeTHblH nOTOK naKeTOB MO>KeT 
CBa3blBaTbCa C KOHKpeTHOH ATM MeTKOH (T.e. 

ATM HAeHTHcf)HKaTopoM BHpTyanbHoro 

MapLUpyTa (VPI) M HASHTHCjDHKaTOpOM 

BHpTyanbHoro KaHana (VCI)). ripeAnonaraeTca, 
hto BHpTyanbHbie KaHanbi aBnaioTca 
OAHOHanpaBneHHbiMH, TaK hto ATM MeTKa 
BXOAamero HanpaBneHHa Ka>KAoro KaHana 

npHH3Ane>KHT BXOAHOMy nopTy, C KOTOpbIM OH 

coeAHHeH. Ka>KAoe HanpaBneHHe nepeAann 
KaHana o6pa6aTbiBaeTca OTflenbHO. 

Pa3yMeeTca, noTOKH, nepeMeu^aioLAHeca b 
Ka>KAOM HanpaBneHHH, o6pa6aTbiBafOTca 
cncTeMOM OTAenbHO aHanornHHbiM cnoco6oM. 

KnacGncjDHKaL^Ha noTOKa npeACTaBnaeT 
co6oh peujeHHe, npHHHMaeMoe b COOTBeTCTBHH 
c noKanbHon cneu,Hc}DHKOH. KorAa naKeT 
npoTOKona IP npHHHMaeTca CHCTeMHbiM y3noM, 
CHCTeMHbiH y3en nepeAaeT naKeT npoTOKona IP 
no KaHany, ycraHaBnHBaeMOMy no yMonnaHHho. 
Y3en Tao<e KnaccHc)DHU 1 HpyeT naKeT npoTOKona 
IP, KaK npHHaAne>Kau4HH k KOHKpeTHOMy noTOKy, 
h cooTBeTCTBeHHO npHHHMaeT peujeHHe, 
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flon>KHbi nv\ naKeTbi, npuHaflne^amne k TOMy >Ke 
noTOKy, npeflnoHTMTeribHbiM o6pa30M 
KOMMyTupoBaTbCfi HenocpeflCTBeHHO b ATM 
KOMMyTaTope, nnn ohh flon>KHbi npoAon>KaTb 
nepecbinaTbca nosTanHO c ncnonb30BaHneM 
nporpaMMHoro ooecneHeHMa MapwpyTMsaL^M b 
y3iie. Ecnw npuHaTO peiueHne o KOMMyTai^HH 
noTOKa naKeTOB, to noTOK AonxeH CHanana 
MapKupoBaTbCFi. flna MapKupoBKH noTOKa y3en 
Bbi6npaeT Ann 3Toro noTOKa AOCTynHyio MeTKy 
(VPI/VCI) BXOAHoro nopTa, Ha KOTopbifi 6bin 
npuHAT naKeT. y3en, KOTopbiM npuHan pemeHne 
o MapKupoBKe noTOKa, 3aTeM 3anoMHHaeT MeTKy, 
MAeHTUCjDMKaTOp nOTOKa H BpeMfl >KM3HM M 3aTeM 
nepeAaeT coo6LneHne IFMP REDIRECT 
(nepeaApecai^n^) no BocxoAameM jiuhmm k 
npeAbiAyi-MeMy y3ny, ot KOToporo nocTynun 
naKeT. MAeHTMC^MKaTop noTOKa coAep>KMT Haoop 
nonetf 3arojioBKa, KOTopbie xapaKTepn3yioT 
noTOK. Bpeivm >kh3hh onpeAenaeT An h Ten bHOCTb 
BpeivieHU, b TeneHne KOToporo AewcTByeT 
nepeaApecai_jna. Ecjih ToribKO cocToaHHe 
noTOKa He 6bino o6"HOBneHo, cBa3b Me>KAy 
noTOKOM n MeTKoPi yAanaeTca no ncTeneHnn 
yKa3aHHoro BpeivieHM >km3hm. HcTeneHne 

BpeMeHM >KH3HH AO 06HOBfieHM5q COCTOflHMfl 

noTOKa npuBOAUT k TOMy, hto nocjieAyfOLi^ne 
naKeTbi, npnHaAne>KaLnne noTOKy, GyayT 
nepeAaBaTbCfl no KaHany nepeAann, 
ycTaHaBiiHBaeMOMy no yMOJinaHMto, Me>KAy 
coceAHMMH y3naMM. CocToaHHe noTOKa 
o6"HOBnaeTca nepeAanew no BocxoAamefi tiuhmh 
cooo"LneHna "nepeaApecai^Ha", MMejou^ero Te >Ke 
caivibie MeTKy m uiASHTH0HKaTop noTOKa, hto h 
nepBOHananbHbie, ho i/iMeiomero Apyroe BpeMa 
>km3hh. Coo6ii\eHMe "nepeaApecai^Mfl" 
3anpaujMBaeT y3en BocxoAameM tiuhmm 
nepeAaBaTb Bee nocneAyioiUHe naKeTbi, 
KOTopbie MMefOT xapaKTepucTMKH , coBnaAafOLU,ne 
c xapaKTepucTMKaMU, yKa3aHHbiMH b 
MAeHTHcjDMKaTope noTOKa, no BMpTyaribHOMy 
KaHany, yKa3aHHOMy MeTKofi. PenieHne o 
nepeaApecai^nn npeACTaBnaeT co6om 
noKanbHoe peiueHuie, o6pa6aTbiBaeMoe y3noM 

HUCXOAflLHeM nHHUM. COOTBeTCTBeHHO A^>Ke 

ecnn y3en Hi/icxoAainefi nnHnn 3anpaiuMBaeT 
nepeaApecaL^ro KOHKpeTHoro noTOKa naKeTOB, 
y3en BocxoAamefi nnHnn MO>KeT npuHATb 
peiueHne o npuHATHM nni/i nrHopnpoBaHnn 
3anpoca Ha nepeaApecai^MK). Kpoiwe Toro, aha 
cooGineHMS "nepeaApecai4Miq" He nepeAaeTca 
noATBepx<AeHne npneivia. HanpoTWB, nepBbm 
naKeT, npuxoA^muM no HOBOMy BnpTyanbHOMy 
KaHany, cny>KMT Ana HHAMKai^MH Toro, hto 
3anpoc nepeaApecai^nn npuHAT. 

GucTeMHoe nporpaMMHoe o6ecneneHMe 
TaioKe ncnonb3yeT pa3nnHHbie npoi^eAypbi 
cf)opMnpoBaHnn naKeTOB npoTOKona IP, KOTopbie 
npnHaAne>KaT k MapKupoBaHHbiM noTOKaM b 
nnHnn nepeAann ATM flaHHbix, b 3aBncnMOCTH 

OT pa3nHHHblX TUnOB nOTOKOB. B 

paccMaTpuBaeMOM BapnaHTe ocyLU,ecTBneHna 
wcnonb3yioTca neTbipe Tuna cpopMwpoBaHwa 
naKeTOB. 

noMMMO npoTOKona IFMP, CMCTeMHoe 
nporpaMMHoe o6ecneneHi/ie wcnonb3yeT Apyrofi 
npoTOKon - o6lhmm npoTOKon ynpaBneHi/ia 
KOMMyTai4neM (GSMP) - Ann ycTaHOBneHHa 
CBA3M no nw-mn nepeAann ATM AaHHbix Me>KAy 
KOHTponnepoM KOMMyTai4MM m ATM 
KOMMyTaTopoM 6a30Boro KOMMyTaunoHHoro 
onoKa cucTeMbi n npn stom o6ecneHHBaa 
B03MO>KHOCTb KOMMyTai^nn Ha ypoBHe 2, ecnn 
bo3mo>kho, n MapujpyTM3aL4nn no npoTOKony IP 
Ha ypoBHe 3 m nepecbinKM naKeTOB, ecnn 
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Heo6xoAMMO. B nacTHOCTM, npoTOKon GSMP 
npeACTaBnaeT co6om yHMBepcanbHbiM 
acMMMeTpuHHbiR npoTOKon ynpaBneHna ATM 
KOMMyTaTopoM. 3to 03HanaeT, hto KOHTponnep 
KOMMyTai^nn A^ticTByeT b KanecTBe BeAyLMero, a 
ATM KOMMyTaTop - b KanecTBe noAHMHeHHoro. 
npoTOKon GSMP peann3yeTCfl b BnpTyanbHOM 
KaHane, ycTaHOBneHHOM npn HHMi4nanM3ai4MM b 
nnHMM nepeAann ATM AaHHbix Me>KAy 
KOHTponnepoM KOMMyTai^nn n ATM 
KOMMyTaTopoM. Oahh KOHTponnep KOMiviyTai4MM 

MO>KeT HCnonb30BaTb MHO>KeCTBO 

KOHKpeTH3ai4MH noHfiTMM GSMP no pa3nnHHbiM 
BnpTyanbHbiM KaHanaM Ana ynpaBneHM^ 
mhokoctbom ATM KOMMyTaTopoB. B npoTOKon 
GSMP TaioKe BKmoneH npoTOKon 6nn30CTM 
GSMP, KOTopbiM ncnonb3yeTca Ana 
CMHxpoHH3aL\MM cocTOflHMH b nnHMH nepeAann 
ATM AaHHbix Me>KAy KOHTponnepoM KOMMyTai4MM 
M ATM KOMMyTaTopoM , Ana onpeAeneHMa 
AaHHbix MAeHTHc|DHKai4MH ysna Ha ApyroM KOHi4e 
nnHnn CBa3M m Ana o6Hapy>KeHna n3MeHeHnw b 
MAeHTucjDMKaiJ.nM 3Toro y3na. 

npoTOKon GSMP no3BonaeT KOHTponnepy 
KOMMyTai^nn ycTaHaBnuBaTb n ocBo6o>KAaTb 
coeAHHeHna nepe3 ATM KOMMyTaTop, 
AoGaBnaTb m ncKmonaTb "nMCTba" (aneivieHTbi 
HM>KHero ypoBHa nepapxMM b ApesoBMAHoPi 
CTpyKType nepapxnn) b coeAHHeHnn Tuna "ot 
toh km k MHO>KecTBy TOHeK", ynpaBnaTb nopTaMU 
KOMMyTai4HM, 3anpaiuMBaTb MHc|DopMai4MK) 
KOHcjDMrypai4HM m 3anpaujMBaTb CTaTMCTHKy. 
npoTOKon GSMP TaioKe no3BonaeT ATM 
KOMMyTaTopy HHCpopivinpoBaTb KOHTponnep 
KOMMyTai^nn o co6biTnax, Hanpniviep OTKa3e 

nUHHH CBA3M. 

ripeAnonaraeTca, hto KOMMyTaTop niweeT 
MHO>KecTBO nopTOB, npMHeM Ka>KAbiPi nopT 
npeACTaBnaeT coSom KOMSnHai^nio BXOAHoro v\ 
BbixoAHoro nopTOB. 3neivieHTbi ATM AaHHbix 
(cell) nocTynaioT ot BHeujHeti nnHMM CBa3n no 
BXOAauj.nM BnpTyanbHbiM KaHanaM Ha bxoahom 
nopT m nepeAaioTca ot ATM KOMMyTaTopa bo 
BHeLUHiofo nnHnio CBasn no HCXOAaLHHM 
BnpTyanbHbiM KaHanaM c BbixoAHoro nopTa. KaK 
ynoMUHanocb Bbiuje, BnpTyanbHbie KaHanbi b 
nopTe v\nv\ nnHnn cbs3h HAeHTMcj^ni^npyfOTca no 
nx MeTKaM BnpTyanbHbix MapiupyTOB m 
BnpTyanbHbix KaHanoB (VPI/VCI). CoeAHHeHne c 

ncnonb30BaHneM BnpTyanbHoro KaHana 
nepe3 ATM KOMMyTaTop cjDopMnpyeTca nyTeM 
coeAHHeHHa BXOAamero BMpTyanbHoro KaHana 
(wnn KopHa) c oahmm nnn 6onee ncxoAaLAMMH 
BnpTyanbHbiMM KaHanaMM (nnn BeTBaMn). 
CoeAHHeHMa c ncnonb30BaHneM BnpTyanbHbix 
KaHanoB i/iAeHTi/icjDi/ii^i/ipyfOTca no BXOAHOMy 
nopTy, Ha KOTopbiM ohh npuxoA^T, n no MeTKe 
VPI/VCI mx BXOAaii^ero BnpTyanbHoro KaHana. B 
kom MyTaTope Ka>KAbi \a nopT MMeeT Ta6nni4y 
nepeKOAnpoBKM annapaTHbix cpeACTB, 
MHAeKCupoBaHHyio MeTKaMU VPI/VCI BXOAaLAMX 
ATM 3neMeHTOB AaHHbix, npuneM sanncM b 
Taenni^bi KOHTponnpyioTca npoi^eccopoM 
noKanbHoro ynpaBneHU^ b KOMMyTaTope. 

B cnynae npoTOKona GSMP Ka>KAoe 
coeAHHeHne c ncnonb30BaHneM BnpTyanbHoro 
KaHana MO>KeT 6biTb ycTaHOBneHO c 
onpeAeneHHbiM KanecTBOM oScnyxMBaHna, 
nyTeM npucBoeHna npnopnTeTa npn ero 
ycTaHOBneHnn. flna coeAHHeHMCi c 
Mcnonb30BaHneM BnpTyanbHbix KaHanoB, 
coBMecTHO ncnonb3yioLL^nx oahh M TOT xe 
BbixoAHOM nopT, ATM aneMeHT AaHHbix b 
coeAHHeHHH c 6onee BbicoKMM npnopnTeTOM 
6yAeT nepeAaH KOMMyTaTopoM c 6onee BbicoKOM 
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BepoflTHOCTbfo, HeM ATM aneMeHT AaHHbix b 
coeAHHeHnn c 6onee hh3khm npnopHTeTOM, 
ecjin ohm ooa npncyTCTByioT b KOMMyTaTope b 
oflHO h to >Ke BpeMfl. Hncno npnopnTeTOB, 
noAaepxuBaeMbix Kax^biM nopTOM 

KOMiviyTaTopa, mo>kgt 6biTb onpefleneHO H3 
cooGmeHHa KOHcjDi/irypupoBaHUfl nopTa. FIcho, 
hto pa3nnHHbie KOMiwyTaTopbi MoryT 
noAaepxMBaTb rpynnoByfo nepeAany 
pa3riMHHbiMM nyTAMM. HanpHMep, KOMMyTaTop 
MO>KeT niweTb npeAenbi no nncny BeTBen Ana 
peanH3au,HH rpynnoBoro coeAHHeHna, npeAenbi 
no KonnnecTBy noAA©P>KHBaeMbix rpynnoBbix 
coeAHHeHnw, npeAenbi no KonnnecTBy 
pa3fiMMHbix 3HaMeHMM VPI/VGI, KOTopbie MoryT 
6"biTb npucBoeHbi BbixoAHbiM BeTBfiM rpynnoBoro 
coeflUHeHMfi, n/nnn n o AAe p>k h BaT b ToribKO OAHy 
BeTBb KOHKpeTHoro rpynnoBoro coeAHHeHna Ha 
oahom h tom >Ke BbixoAHOM nopTe. Ecnn 
HeooxoAHMO, MoryT 6biTb onpeAeneHbi KOAbi 

OTK330B A-Hfl COOTBeTCTByiOL4HX CMTyai^HM. 

KOMMyTaTop npucBanBaeT 32-6nTOBbie 
HOMepa nopTOB Ana onncaHna nopTOB 
KOMiwyTaTopa. Hoiviep nopTa MO>KeT 6biTb 
CTpyKTypupoBaH Ana BitnioHeHHa cyGnonen, 

OTHOCai_U,HXCa K (£lH3HHeCKOH CTpyKType 

KOMiwyTaTopa (HanpHMep, CTOHKa, cnoT, nopT). 
Ka>KAbiM nopT KOMiwyTaTopa TaioKe 
noAAepxuBaeT HOMep ceaHca CBa3H nopTa, 
npucBoeHHbiM KOMMyTaTopoM. Hoiwep ceaHca 
CBA3M nopTa ocTaeTca TeM >Ke caMbiM npn 
nocToaHHOM paGoneM coctoehhh nopTa. OAHaKO 
ecnn nopT B03BpamaeTca b pa6onee cocToaHne 
nocne ero OTKa3a mjim HeflocTynHOCTM mjim u,HKna 
noAa^M nHTaHHa, HOMep ceaHca CBa3H nopTa 
6yAeT M3MGHeH. Hoiviepa ceaHCOB cbfi3M nopTOB 
npucBanBafOTcn c ncnonb30BaHHeM HeKOTopon 
qbopMbi cnynaMHoro nncna n no3BonaioT 
KOHTporinepy KOMMyTau,HH o6"Hapy>KHBaTb 

OTKa3bl nHHHH CB5R3M H nOftAep>KHBaTb 
COCTO^HMe CMHXpOHH3ai4HM. 

riOMMMO npoTOKonoB IFMP h GSMP 
cucTeMHoe nporpaMMHoe ooecneneHHe b 
HeKOTopbix BapnaHTax ocyi_u,ecTBneHHa 
M3o6peTeHH?i TaioKe ncnonb3yeT eu^e oahh 
npoTOKori - npoTOKon ynpaBneHna noTOKOM 
Ipsilon fliia KnueHTOB (IFMP-C), KOTopbin 
onucaH AeTaribHO HH>Ke, Ana yoraHOBneHHa 
MHcjDopMai^noHHoro oSMeHa no jimhum cba3h 
Me>KAy KOHTpoririepoM KOMMyTaunn 6a 30 bo ro 
KOMMyTaLjHOHHoro onoKa h ncnonHHTenbHbiM 
ycTpoMCTBOM KOMMyTaLjMM , HTo6bi pacnpeAermTb 
nepecbiriKy naKeTOB ypoBHa 3 k 

MCnOJIHMTeribHblM yCTpOHCTBaM KOMMyTai^MH, 

ecnn 3to >KenaTeribHO. B nacTHOCTM, npoTOKon 
GFMP-C npeACTaBiifieT coooh yHHBepcanbHbin 
acuMMeTpuHHbiM npoTOKon Ana ynpaBneHHa 

MCnOJIHUTeribHblM yCTpOHCTBOM KOMMyTaU,HH. 

TaKMM o6pa30M, KOHTpormep KOMMyTau,HH 
AewcTByeT b KanecTBe BeAymero ysna, a 
McnojiHMTeribHoe yorpoHCTBO KOMMyTau,HH - b 
KanecTBe noAHHHeHHoro. I~lpn ncnonb30BaHHH 
npoTOKona IFMP-C MHTepcfeHCbi Ha 
McnonHMTeribHOM ycTpoHCTBe KOMMyTau.nn 
cxoAHbi c HHTepcfceficaMH, noKanbHO 

npHCBOeHHblMH KOHTpOJIfiepy KOMMyTai^MM, TaK 

hto KOHTponnep KOMMyTau,nn/ncnojiHHTeribHoe 

yCTpOHCTBO KOMMyTai4MH C BHeLUHePl CTOpOHbl 

npeACTaBJifleTCfl noAO^HbiM cwcTeMHOMy y3iiy. B 
npnHU,nne npoTOKon IFMP-C ncnorib3yeTCJR b 
BMpTyaribHOM KaHane, ycTaHOBneH hom npw 

MHHU,HailH3ai4MH B flMHMH CBS13M Me>KAy 
KOHTpOJinepOM KOMMyTaU.HH H HCnOJIHHTeJIbHblM 

ycTpoHCTBOM KOMMyTau,HH. Oahh KOHTponnep 

KOMMyTaU,HH MO>KeT HCnonb30BaTb MHO>KeCTBO 
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KOHKpeTH3au,HH noHATHH npoTOKona IFMP-C Ana 
OTAenbHbix BHpTyanbHbix KaHanoB Ana 
ynpaBneHMfl m h o>KecT bom ncnonHHTenbHbix 

yCTpOHCTB KOMMyTaU,HH. ripH 3anyCKe CHCTeMbl 

KOHTponnep KOMMyTau,HH 3anycKaeT npneMHHK 
npoTOKona IFMP-C b K3>kaom ATM MHTepqbePice 
(npneMHHKy nocTaBneH b cooTBeTCTBHe 
ycTaHaBnHBaeMbiH no yMonnaHHK) BnpTyanbHbin 
KaHan ATM HHTepcfjenca), CBfl3aHHOM c 
KOHTponnepoM KOMMyTau,HH , h HcnonHHTenbHoe 
ycTpoHCTBO KOMMyTau,HH HaHHHaeT nepeAany 

nepHOAHHeCKHX COOGlAeHHH CHHXpOHH3aU,MH 

(SYN) no ycTaHOBneHHOMy no yMonnaHHio 
BHpTyanbHOMy KaHany. KorAa KOHTponnep 
KOMMyTau,HH npHHHMaeT coo6u^eHHe SYN ot 
HcnonHHTenbHoro ycTponcTBa KOMMyTai^HH, 
KOHTponnep KOMMyTaunn 3anycKaeT npoTOKon 
6nn30CTM IFMP-C, KOTopbiPi BKnKDHeH b npoTOKon 
IFMP-C. npeAHa3Ha«HeHHbiM Ana ncnonb30BaHMfi 
Ha Ka>KAOM KOHU,e nHHHH CBA3H npoTOKon 
6nH30CTH IFMP-C Hcnonb3yeTca Ana 

GHHXpOHH3aU,HH COCTOaHHa B nHHHH CBa3H 
Me>KAY KOHTponnepOM KOMMyTaU,HH H 
HCnonHHTenbHblM yCTpOHCTBOM KOMMyTaU,HM , 
HTO^bl OGHapy>KHTb HAeHTH0HKaU,HOHHbie 

AaHHbie y3na Ha ApyroM KOHi^e nHHHH CBa3H h 

o6Hapy>KMTb M3MeHeHMJq B MAeHTMCjDMKai^MH 3Toro 

y3na. riocne Toro KaK npoTOKon 6nH30CTH 
IFMP-C ycTaHOBHT, hto Ka>KAaa CTopoHa nHHHH 

CBa3H CHHXpOHH3HpOBaHa C APyi~OH CTOpOHOH, 

Ka>KAaa CTopoHa nHHHH CBa3H SyAeT HMeTb 
HOMep 3K3eMnnapa 3anHCM, 

HAeHTHCjDHU.HpytOLAHH APYTK) CTOpOHy nHHHH 
CBfl3H. 

nocne 3aBepiueHHa CHHxpoHH3ai4HH 
npoTOKon IFMP-C nosBonaeT KOHTponnepy 
KOMMyTau,HH onpeAenHTb, KaKHe nopTbi nnn 
HHTepqtieHCbi (h hx aTpMoyTbi) AOCTynHbi b 

HCnonHHTenbHOM yCTpOHCTBe KOMMyTaU,HH s H 
KOHCjDHrypHpOBaTb Ka>KAblH HHTepqbeHC T3KHM 

o6pa30M, hto oh MO>KeT 6biTb Hcnonb30BaH Ana 
nepecbinKH naKeTOB. HcnonHHTenbHoe 

yCTpOHCTBO KOMMyTaU,HH COAep>KHT MHO>KeCTBO 

nopTOB nnn HHTepcjDeHCOB, npnneM Ka>KAbiH 
HHTepqbenc nnn nopT aBnaeTca KOM6"MHau,HeH 
BXOAHoro nopTa v\ BbixoAHoro nopTa. nocne Toro 
KaK HHTepcjDeHCbi onpeAeneHbi h 
KOHcjDHrypHpoBaHbi, npoTOKon IFMP-C 
Hcnonb3yeTca Ana co3AaHHa, 
MOAHcjDHi4HpoBaHHa h HCKnioHeHHa BeTBen 
nepeAann. Kax<Aaa BeTBb nepeAann coctoht H3 

BXOAHblX ASlHHblX H BblXOAHblX ASlHHblX. B 

Ka>KA0M HCnonHHTenbHOM ycTponcTBe 
KOMMyTau,HH Ka>KAbiH HHTepcpenc HMeeT 
TaGnHi^y nepeKOAH pobkh annapaTHbix cpeACTB, 

MHAeKCHpOBaHHyK) BXOAHbIMM 

AaHHbiMH/BbixoAHbiMH AaHHbiMH BXOAaiAero 
naKeTa, a 3anncH b Ta6nnu,bi KOHTponnpyioTca 
noKanbHbiM npoueccopoM ynpaBneHHa b 

HCnonHHTenbHOM yCTpOHCTBe KOMMyTaU,HH. 

BxoAHbie AaHHbie BKnionaioT b ce6a pa3nHHHbie 

SneMeHTbl H KOMnOHeHTbl HHQbOpMaUHH 

(HanpHMep, bxoahoh HHTepcpenc, 

npeAUJecTBOBaHHe, BxoAHbie cpnarn, AaHHbie 
KnioHa, MacKy Kniona b cooTBeTCTBHH c 
KOHKpeTHbiM BapnaHTOM ocyLnecTBneHHa), 
npnneM Ka>KAbiH aneMeHT HHqbopMau.HH BHOCHT 
BKnaA bo BXOAHyio HHcjDopMau,Hio. Ecnn 
KaKHe-nnoo KOMnoHeHTbi BXOAHbix AaHHbix 
MeHafOTca, to naKeT paccMaTpHBaeTca KaK 
HMefOLU,HH APyryio BXOAHyKD 3anncb nepecbinKH. 
BbixoAHbie AaHHbie BKmonaiOT b ce6a 
pa3nHHHbie sneMeHTbi h KOMnoHeHTbi 

HHCjDOpMaU,HH (HanpHMep, BblXOAHOH 

HHTepq3ei?ic 3 AnnHy yAaneHHa, npeo6pa30BaHHe, 
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flaHHbie npeo6"pa30BaHna, A^HHbie 3aronoBKa, 
KanecTBO Tuna o6cny>KHBaHna, flaHHbie 
KanecTBa oocny>KHBaHna b cooTBeTCTBHH c 

KOHKpeTHbIM BapnaHTOM OCyLi^eCTBJieHM?l), 
KOTOpbie OnMCblBaHDT TO, KaKMM 06pa30M 

flOJi>KHbi nepecbinaTbCfi naKeTbi, HMeiomne 
cornacoBaHHbie BXOAHbie flaHHbie. Bo3mo>kho, 
hto OAHa BXOAHan 3anncb oyAeT MMeTb oonee 
oflHOki BbixoflHoPi 3anncn. Korfla naKeT npuxoflUT 
Ha MHTepcjDeMC HcnonHHTenbHoro ycTpoficTBa 

KOMMyTai4MM, MCnOJIHMTeJIbHOe yCTpOMCTBO 

KOMMyTai^nn ocymecTBnaeT noncK bo BxoflHbix 

3anMCflX, CBf13aHHblX C BXOAHbIM MHTepcjDeMCOM. 

noncK 3ani/icefi ocymecTBnaeTca ot hm3ljjmx 
k BbicujuM no CTapiuMHCTBy. Ecnn o6HapyxeHO 
coBnafleHne bxoahnx 3anncePi, to i/iHcpopMai^Ha 
o BbixoAHbix BeTBflx wcnonb3yeTca Ana 
nepecbiriKH naKeTa. 

B cjiy-iae npoTOKona IFMP-C ynpaBneHne 
annapaTHbiMn cpeACTBaMH Ha ypoBHe jiuhhh 
CBA3H (HanpuMep, OTKpbiTwe BMpTyaribHbix 
KaHanoB n Ao6aBneHne cjDnnbTpoB aApecoB 
annapaTHbix cpeflCTB Ana ceTH Ethernet) 
coxpaHaeTca 3a ncnonHHTenbHbiM ycTpoMCTBOM 
KOMMyTai^nn. Ecnn BXOAHaa iwiacKa Kniona 
BKriKJ^aeT 6nTbi aApeca Ha ypoBHe jimhmh CBa3n , 
to ncnoriHMTenbHoe ycTpoficTBO KOMMyTai^nn 
Aoji>kho rapaHTupoBaTb npneM stux aApecoB. 
Ecjim MacKa He BKmonaeT HHc|DopMai4MH 
aApecai4MM Ha ypoBHe jiuhhh cba3m, to 
ncnojiHMTeribHoe ycTpoMCTBO KOMMyTai4MM He 
Aoji>kho HacTpanBaTb cjDnribTp. McnoriHMTenbHoe 

yCTpOMCTBO KOMMyTai^HM AOfl>KHO T3KHM 

o6pa30M ynpaBnaTb cpunbTpai^neCi Ha ypoBHe 
nnHnn CBa3M Hawoonee sdpdpeKTWBHUM o6pa30M 
Ana cboux annapaTHbix cpeflCTB, a KOHTponnep 
KOMMyTai^MM AonxeH BKnionaTb AOCTaTOHHoe 

KOflUHeCTBO MHC|DOpMaL4MM ypOBHSI flMHMH CBa3H B 

ktiioh, HTo6bi HaAne>Kau4HM o6pa30M 
ocyLnecTBJiflTb cjDHJibTpai^nio naKeTOB. 
KoHTponnep KOMMyTaLjun ynpaBnaeT 
cocTO^HneM ncnojiHMTeribHoro ycTpowcTBa 
KOMMyTai_|nn Ana pa3HopoAHoro n rpynnoBoro 
pa3HopoAHoro pe>KWMOB nepeAann TaK, HToSbi 
McnonHMTeribHoe ycTpoPicTBO KOMMyTai^kiH He 
nbiTanocb HeHaflJie>KaLL\HM o6pa30M 

onTMMH3npoBaTb KOAOBbiPi MapnipyT BHe 
npeflenoB >KeraTenbHoro pewmvia. 

npoTOKOJibi IFMP, GSMP v\ IFMP-C 
AeTaribHO onucaHbi HM>Ke b cooTBeTCTBMH c 
KOHKpeTHbIM BapnaHTOM ocymecTBneHHa 
HacToainero w3o6peTeHna. 

2. AnnapaTHbie cpeflCTBa cucTeMbi 

A. AnnapaTHbie cpeflCTBa KOHTponnepa 

Ha cpMr.3 npeACTaBneHa 6noK-cxeMa 

TMnOBOM KOMnblOTepHOM CUCTeMbl 51 , KOTopaa 

MO>KeT 6biTb Mcnonb30BaHa b KanecTBe 
KOHTponnepa 5 KOMMyTai^nn b 6si30bom 
KOMMyTauMOHHOM 6noKe 1 (KaK noKa3aHO Ha 
<£nr.1a) Ana peann3ai4nn cucTeMHoro 
nporpaMMHoro o6ecneneHna cornacHO 
HacToaLU,eMy n3o6peTeHMio. Ha cfcnr.3 TaioKe 
noK33aH npuMep KOMnbioTepHOM CMCTeMbi, 
KOTopaa MO>KeT 6biTb ncnorib30BaHa b KanecTBe 
KOHTponnepa 23 u_inio30Boro 6noKa KOMMyTannn 
b Luni030B0ivi 6noKe 21 KOMMyTau,nn (KaK 
noKa3aHO Ha cjDnr.lb) Ana peariMsai^nn 
cucTeMHoro nporpaMMHoro o6ecneneHMa 
cornacHO HacToameMy nso^peTeHMio, a TaioKe 
cny>Kau4ero npuMepoM TunoBoro KOMnbioTepa, 
KOTopbiM MO>KeT 6biTb ncnonb30BaH b KanecTBe 
rnaBHoro KOMnbhOTepa/cepBepa/pa6oneM 
CTaHI^MM c KOMnneKTOM cucTeMHoro 
nporpaMMHoro o6ecneHeHna. Pa3yMeeTca 3 
Apyrne aneMeHTbi, TaKMe KaK mohhtop, 3KpaH 3 
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KnaBnaTypa, Ao^asnaioTca Ana rnaBHoro 
KOMnbioTepa. KaK noKa3aHO Ha qbnr.3, 
kom n bioTepHaa cucTeMa 51 coAep>KHT rame 
noAcucTeMbi KaK L^eHTpanbHbiM npoi^eccop 69, 
cucTeMHaa naMaTb 71 , KOHTponnep 
BBOAa/BbiBOAa 73, CTai^HOHapHbiM a^ck 79, 
ceTeBOM MHTepc|DeMC 81, n3Y 83. KoMnbiOTepHaa 
cucTeMa 51 b cnynae, ecnn OHa aBnaeTca 

maBHblM KOMnbKDTepOM ("XOCTOM"), MO>KeT 

AonoriHUTenbHO coAep>KaTb mohhtop 53, 
KnaBnaTypy 59, aAanTep A^cnnea 75, c-beMHbiw 
AHCK 77. CTpenKM 85 npeACTaBnaiOT 

apXHTeKTypy CMCTeMHOM LUUHbl KOMnblOTepHOM 

cucTeMbi 51. OAHaKO stu CTpenKM numb 
unmocTpupyjoT cxeMy B3anMHbix coeAMHeHUM, 
o6ecneHHBafou4MX CBa3b Me>KAy noACMCTeMaMM. 
HanpuMep, noKanbHaa ixiMHa MoxeT 
ncnonb30BaTbca Ana coeflMHeHna ueHTpanbHoro 
npou,eccopa 69 c cucTeMHOM naMaTbio 71 m n3Y 
83. flpyrne KOMnbioTepHbie cucTeMbi, npuroflHbie 
Ana ncnonb3QBaHna b HacToau^eM M3o6peTeHnn, 
MoryT BKnKiHaTb AononHHTenbHbie noAcucTeMbi 
nnn MeHbLuee KonnnecTBO noAcucTeM. 
HanpuMep, Apyraa KOMnbioTepHaa cucTeMa 
MO>KeT BKnioHaTb 6onee OAHoro npoi_\eccopa 69 
(MynbTunpoi^eccopHaa cucTeMa) nnn 
K3LU-naMaTb (cBepxonepaTHBHyhD naMaTb). 

B bo3mo>khom BapwaHTe ocyu^ecTBneHna 
n3o6peTeHna KOMnbioTep, ncnonb3yeMbiM b 
KanecTBe KOHTponnepa KOMMyTai4nn, 
npeACTaBnaeT C060C1 CTaHAapTHyHD MaiunHy Ha 
6a3e i4eHTpanbHoro npoueccopHoro 6noKa Tuna 
Intel, ocHaL^eHHoro CTaHAapTHOM lumhom PCI 
(coeAHHeHna nepwcfcepHMHoro o6opyAOBaHna), a 
TaioKe aAanTepoM ATM ce™ nnn nnaTOM 
ceTeBoro HHTepcjoefica (NIC). KoMnbioTep 
coeAHHeH c ATM KOMMyTaTopoM nocpeACTBOM 
ATM nMHMH CBasn co CKopocTbio nepeAann 155 
M6ht/c, ncnonb3yioLi4eM nnaTy HHTepcJ^etica 
ATM ceTM. B ashhom BapnaHTe ocyLAecTBneHMa 
cucTeMHoe nporpaMMHoe oSecneneHMe 
MHCTannnpoBaHO Ha CTai^noHapHOM rwckb 79, 
KOTopbiCi npeACTaBnaeT co6om HaKonnTenb Ha 
>KecTKHx AUCKax KOMnbioTepa. Cnei4nanncTaM b 
AaHHOM o6nacTH TexHUKU acHO, mto cucTeMHoe 
nporpaMMHoe o6ecneneHne MO>KeT xpaHMTbca 
Ha I~l3y Ha KOMnaKT-A^CKe (CD-ROM), Ha tm6kom 
AMCKe, Ha MamnTHOM neHTe nnn hhwx 
MaTepnanbHbix HocnTenax, KOTopbie MoryT 

XpaHMTb MaLUMHOHHTaeMbie KOflbl. 

KoMnbiOTepHaa cucTeMa 51 , noKasaHHaa Ha 
c|DMr.3, npeACTaBnaeT co6ofi nnujb B03MO>KHbiM 
npuMep KOMnbhDTepHoPi cucTeMbi, npuroAHOM 
Ana ncnonb30BaHna (b KanecTBe KOHTponnepa 
KOMMyTai^nn 6a3QBoro KOMMyTai^noHHoro 6noKa, 
KOHTponnepa iunK03OBoro 6noKa KOMMyTau,MM 
nnn rnaBHoro KOMnbioTepa/cepBepa/pa6oHePi 

CTaHL^HM) B COOTBeTCTBHH C HaCTOaii^MM 

n3o6peTeHneM. KpoMe Toro, cpMr.3 
unniocTpupyeT npuMep KOMnbioTepHoti cucTeMbi, 
MHCTannnpoBaHHOM c ncnonbsoBaHneM no 
MeHbLuew Mepe nacTH cucTeMHoro 
nporpaMMHoro oeecneneHna (Ana o6ecneneHMa 
pe>KHMa paooTbi b cooTBeTCTBUM c npoTOKonoM 
IFMP-C), KOTopaa MO>KeT 6biTb ncnonb30BaHa b 
KanecTBe ncnonHMTenbHoro ycTpowcTBa 
KOMMyTai^nM 901 (KaK noKa3aHO Ha cjDnr.lc). 
CneAyeT MMeTb b BHAy, hto cucTeMHoe 
nporpaMMHoe oGecneneHne Ana npoTOKonoB 

MapLUpyTM3ai4MM HeT Heo6XOAMMOCTM 

ycTaHaBnuBaTb b KOMnblOTepHOM cucTeMe, 
cny>KaLL\eM b KanecTBe ncnonHHTenbHoro 
ycTpoMCTBa 901 KOMMyTai^nn, n noGTOMy A^HHaa 
nacTb cucTeMHoro nporpaMMHoro o6ecneneHna 
MO>KeT peann30BbiBaTbca Ha BCTpoeHHOM 
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yCTpOMCTBe. CoOTBeTCTBBHHO CTai^MOHapHbM 

.qncK 79 mo>kbt 6biTb onymeH b KOMnbfOTepHOM 
cucTeivie, ncnonb3yeMOM b KanecTBe 
ncnojiHMTeribHoro ycTpoficTBa 901 KOMMyTai^nn, 
hto npuBOAUT k MeHbLUUM 3aTpaTaM Ha 
annapaTypy atia ceTePi, KOTopbie MoryT 
ncnonb30BaTb McnonHMTenbHbie ycTpoficTBa 901 

KOMMyTai4HM BMeCTO LUJlfO30BblX OJIOKOB 

KOMMyTai^nn. flrifl cnei^najincTOB b AaHHoti 
oonac™ TexHMKn oHeBMflHbi n flpyrne 
KOHct)nrypaL4nn noAcnoreM, npuroAHbix atis 

MCnOJ1b30BaHH?l B COOTBeTCTBUM C HaCTOflLAWM 

M3o6peTeHneM. KpoMe Toro, lujikdsobom otiok 

KOMMyTaUMM MO>KeT 6blTb OCHaiAeH MHOKeCTBOM 

flpyrux nnaT ceTeBbix MHTepcf)eMCOB (NIC) Ana 
o6ecneMeHM?i coeflMHeHM^ c flpyrnMM Tunaiwin 
noKanbHbix ceTePi flpyn/ie nnaTbi NIC huh 
anbTepHaTHBHbie aflamepbi Ana ApyrHX twiiob 
ocHOBHbix onepai^MOHHbix cpeA MoryT 6biTb 

MCnOJ1b30BaHbl B LUJlf030BOM OTIOKe KOMMyTai4HH. 

Hanprnviep, MoryT ncnonb30BaTbCfl nnaTbi SMC 
10M/100M Ethernet mjim FDDI. Be3 KaKMX-nn6o 
orpaHMHeHMCi o6-beivia H3o6peTeHHfl. Taon. 1 
npeACTaBJiaeT nepeneHb KOMMep^ecKM 
AOdynHbix KOMnoHeHTOB, KOTopbie 

ncnonb3yfOTC?i npi/i 3KcnnyaTai4i/in KOHTponnepa 

B COOTBeTCTBUM C BblLLieoni/ICaHHbIMM 

BapHaHTaMM ocymecTBrieHHfl. flnn 
cnei4nanncTOB b a^hhom oonacTW TexHHKH 
AOJ1>kho 6biTb oneBHAHO, hto KOMnoHeHTbi, 
npMBeAeHHbie b Ta6n.1, ABnflfOTCfl nni_ub 
xapaKTepHbiMM KOMnoHeHTaMi/i Arm peann3ai4MM 
M3o6peTeHna h npwBeAeHbi AJifl noacHeHHfl 

BbinOJIHeHM^ yCTpOMCTBa B COOTBeTCTBUM c 

KOHKpeTHbiM BapnaHTOM ocymecTBneHMfl 
M3o6peTeHna. Pa3JiM"-iHbie Apyr^e KOMnoHeHTbi, 
M3BecTHbie cnei^HajincTaM b a3hhom oonacTM 

TeXHMKM, MOryT 6blTb HCnOJ1b30BaHbl B3aMeH, 

nw6o b KOM6nHai4MH MJiM OTAexibHO c ApyrMMH 

KOMnOHeHTaMM. 

B. AnnapaTHbie cpeflCTBa KOMMyTai^HH 
KaK onncaHO Bbiiue, annapaTHbie cpeACTBa 
KOMMyTai^MM ATM npeAycMaTpMBaiOT 

MCnOJIHMTeribHOe yCTpOMCTBO KOMMyTai^MM MflH 
6a30BblM KOMMyTai_|HOHHblCl otiok. ATM 

KOMiwyTaTop ncnorib3yeT He3aBncnMbie ot 
nocTaBLUHKa annapaTHbie cpeACTBa ATM 
KOMiviyTai^MM. OAHaKO MaujMHa ATM 

KOMMyTai_|MM, COOTBeTCTByK3LL\afl HaCTOflLL^eMy 
M306peTeHHK), He OCHOBblBaeTCfl Ha oSbMHOM, 

opneHTnpoBaHHOM Ha coeAHHeHi/m 
nporpaMMHOM o6ecneneHHn ATM 

MapujpyTM3auMH m cnrHariM3ai4HH (SSCOP, 
Q.2931, UNI 3.0/3.1, P-NNI). HanpoTHB, 
npoTOKoribi m nporpaMMHoe o6ecneneHne 
pe>KMMa ATM noriHOCTbK) He Mcnonb3yioTC?i, a 

6a30BblM KOMMyTai^MOHHblPi OJIOK OCHOBblBaeTCfl 

Ha CMCTeMHOM nporpaMMHOM oSecneneHMM Ana 
ynpaBJieHMS ManiHHOM ATM KOMMyTai4MM. 
CMCTeMHoe nporpaMMHoe o6ecneneHne 6onee 
AeTanbHO onwcaHO HH>Ke. 

OTAeribHO AOCTynHbie ATM KOMnoHeHTbi 
MoryT 6biTb coGpaHbi b TMnoByio apxMTeKTypy 
ATM KOMMyTaTopa. HanpMMep, Ha dpwr.4 
npeACTaBJieHa o6o6ii4eHHa?i 6noK-cxeMa 
apxHTeKTypbi ATM KOMMyTaTopa 3 (npMMep 
nnjiK3CTpnpyeT 1 6-nopTOBbm KOMMyTaTop), 
KOTopbiPi MO>KeT 6biTb ncnorib30BaH b KanecTBe 
annapaTHoro cpeACTBa KOMMyTai4HM 6a30Boro 

KOMMyTai4MOHHOrO y3Jia B COOTBeTCTBUM c 

B03MO>KHblM BapwaHTOM ocymecTBJieHHfl 
M3o6peTeHH?i. OAHaKO KOMMepnecKH AOCTynHbie 
ATM KOMMyTaTopbi TaiOKe mop/t pa6oTaTb b 
KanecTBe ManiHHbi KOMMyTai4HM 6asoBoro 

KOMMyTai_|HOHHOrO 6jlOKa B COOTBeTCTBHH c 
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ApyrMMH BapHaHTaMM ocyu4ecTBJieHMfl 
HacTOHLnero n3o6peTeHHfl. OcHOBHbie 
cjDyHKi^HOHaribHbie KOMnoHeHTbi annapaTHbix 

CpeACTB KOMMyTaL^MH 3 

nepeKnraHajoLUMM cepfleHHMK, 

MMKpOKOHTpOJIJiepHblPi KOMnfieKC, 

npHeMonepeAafOLH^Pi noAysen. 
nepeKntoHaHDLUMki cepAeHHMK 
KOMMyTai^Hfo Ha ypoBHe 2, 

MHKpoKOHTpormepHbifi KOMnneKC oSecneHHBaeT 
CHCTeMHoe ynpaBiieHMe ATM KOMMyTaTopoM, m 
npneMonepeAafOLHnw noAy3en o6ecnennBaeT 
MHTepc)DeMC m 6a30Byfo nepeAany m npHeM 
cnrHanoB ot cjDH3HHeci<oro ypoBHfi. B a^hhom 
npMMepe nepeKJifOHafOLUMM cepAeHHHK ocHOBaH 
Ha KOMnneKTe MMKpocxeM ATM KOMMyTaTopa 
MMC Networks ATMS 2000, KOTopbiM BKrifonaeT 
b ceofl "6eny\c MUKpocxeMy" 100, "cepyfo 
MUKpocxeMy" 102, MMKpocxeMbi MBUF 104, 
MMKpocxeMbi MHTepcjDePica nopTa (PIF) 106 m 
o6LU,yK) naMfiTb A^HHbix 108. nepeKfifOHafOLiiUM 
cepAeHHUK MO>KeT AonoriHUTeribHO BKJiHDHaTb 
AeTeKTop aKTMBHOCTH BnpTyaribHoro KaHana 
110, cjDyHKi^MOHaribHbiM 6jiok 112 OT6pacbiBaHM?i 
paHHero naKeTa. TaiOKe BKnioHeHbi cneTHUKM 
naKeTOB, He noKa3aHHbie Ha HepTe>Ke. BenaiR 
MMKpocxeMa 100 o6ecneHHBaeT ynpaBneHne 
KOHcjDnrypai^neM n CTaTyc. rioMMMO o6MeHa 
AaHHbiMM c 6eriofi MMKpocxeMOM 100, 
OTHOcflLAMMUca k CTaTycy n ynpaBfieHMkD, cepayi 
MMKpocxeMa 102 o6ecneHMBaeT np^MyKO 
aApecauMK) v\ nepeHoc A^HHbix c 
ncnorib30BaHneM Ta&nm^ KOMMyTai^nn. 
MuKpocxeMbi MBUF 104 oSecne^MBaiOT 
nepeMeu^eHne TpacjDMKa aneMeHTOB asnhnx 
Me>KAy MMKpocxeMaMM HHTepcj^ewca nopTa 106 m 
naMATbio o6ll\mx A^HHbix 108. riaMflTb oGlu.mx 
AaHHbix 108 Mcnorib3yeTCfl aha 6yct»epM3ai4Hki 
aneMeHTOB ashhnx b KOMMyTaTope. 
MuKpocxeMbi MHTepcjDePica nopTa 106 
ynpaBrmioT nepeHocoM A^HHbix Me>KAy 
MUKpocxeMaMU MBUF n annapaTHbiMM 
cpeACTBaMM nopTOB KOMMyTai^nn. fleTeKTop 
aKTHBHOCTH 110 BnpTyaiibHoro KaHana, 
BKnK5HaK3Li|nCi b ce6fi aneMeHT naMfiTM, 
oGecnem/iBaeT MHcjDopMaL\MK) o k3>kaom 
AeMCTByiomeM BnpTyanbHOM KaHane 
OyHKi^MOHanbHbiM 6noK 112 OTcpacbiBaHHH 
paHHMX naKeTOB oSecnennBaeT B03MO>KHOCTb 
OT6pacbiBaTb HeKOTopbie ATM oneMeHTbi 
AaHHbix no Mepe Heo6xoAMMOCTM. CneTHMKM 
naKeTOB ooecneHMBaioT b KOMMyTaTope 
cpeACTBO noAcneTa Bcex naKeTOB, npoxoA^mux 
^epe3 Bee BXOAHbie m BbixoAHbie nopTbi. LLlMHbi 
114, 115, 117 m 118 ooecneHMBaiOT MHTepcjDeMC 
Mex<Ay pa3nnHHbiMM KOMnoHeHTaMM 

KOMMyTaTopa. MuKpoKOHTponnepHbiM KOMnneKC 
BKnionaeT b ce6a L^eHTpanbHbiPi npoi^eccopHbiM 
GnoK 130, AHHaMM^ecKyK) naMATb co cny-iatiHbiM 
AOCTynoM 132, n3Y 134, cjDnsuj-naMflTb 136, 
KOHTponnep 138 A^HaMUHecKoPi naMjqTM co 
cnyna^HbiM AOCTynoM, CABoeHHbie 

yHMBepcanbHbie acuHxpoHHbie 
npneMonepeAaiOLHne nopTbi 140 n 142 m 
BHeiUHMM TaMMep 144. IJeHTpanbHbiM 
npoi^eccopHbiM 6noK 130 AewcTByeT b KanecTBe 
MUKpo KOHTponnepa. n3Y 134 AeMCTByeT b 
KanecTBe n3Y noKanbHoti caM03arpy3KM m 
BKnKDHaeT b ce6a nonHOCTbHD OTo6pa>KeHne 
koaob nepeicnfOHeHMfl, cjDyHKi4MOHanbHbie 
cpeACTBa onepaunoHHOM cucTeMbi 6a30Boro 
HH>KHero ypoBHfl n A^arHOCTMKy. fluHaMnnecKaiR 
naM?iTb co cnynaCiHbiM AOCTynoM 132 
o6ecne^HBaeT o6bNHbie ctDyHKL4HM 03Y, a 
KOHTponnep 138 (KOTopbiM MO>KeT 6biTb 
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peann30BaH ksik nepenporpaMMnpyeivioe 

yCTpOMCTBO Ha BBHTMJlbHOM MaTpMU,e M T.U.) 

ooecneni/iBaeT ynpaBneHi/ie AHHaMnnecKOM 
naMHTbHD co cnynaiiHbiM flociynoM 132. 
cfcnsuj-naMaTb 136 ncnonb3yeTca 
MMKpoKOHTponnepoM Ana ynpaBneHi/ia 
nepecMOTpoM annapaTHbix cpeACTB, 

MAeHTMc|DMKai4nn cepuMHoro HOMepa n 
pa3iiMHHbix KOHTporibHbix koaob Ann u,eneti 
npon3BOACTBa v\ OTcne>KHBaHna. CABoeHHbie 
yHMBepcanbHbie acuHxpoHHbie 
npneivionepeAaKDL^ne nopTbi 140 m 142 
oGecnennBaioT nmepcjDeMCbi k 

KOMMyHHKai4MOHHbiM pecypcaM Ana 
AnarHOCTHKM, KOHTpcrm i/i MHbix u,enew. Bhsluhmm 
TaMMep 144 ocyLnecTBnaeT npepbiBaHHa Ana 
i^eHTpanbHoro npou,eccopHoro onoKa, KaK sto 
TpeoyeTca. npneMonepeAaromnPi 6jiok 
BKnfOHaeT b ce6a 4)M3MHecKMe HHTepcjDeiicbi 146, 
pa3MeLneHHbie Me>KAy mmkpocxbmom 106 n 
4>n3MHecKMMM npneMonepeAaTHHKaMi/i (He 
noKa3aHbi). MHTepctpePicbi 146 BbinonHaHDT 
o6pa©OTKy noTOKa AaHHbix m BonnoLU,aK>T 
0n3MHecKHM ypoBeHb ATM. Pa3yMeeTca, 
KOMnoHeHTbi KOMMyTaTopa MoryT 6biTb 
peann30BaHbi Ha nenaTHoPi nnaTe, KOTopaa 
MoxeT 6biTb pa3Mem,eHa b CToi?iKe Ana ee 
MOHTaxa nnn ycTaHOBneHa b HacTonbHOM 
BapnaHTe, b 3aBMCMMOCTH ot ncnonb3yeMoro 
Tuna Liiaccn. 

He orpaHMHMBaa o6"beM M3o6peTeHwa, 
Ta6n.2 npeACTaBJiaeT nepeneHb KOMMepnecKW 
AOdynHbix KOMnoHeHTOB, KOTopbie MoryT 
Mcnonb30BaTbca Ana 3KcnnyaTau.nn MaujHHbi 

KOMMyTaU.HI/1 B COOTBeTCTBHH C 

BbiLueonncaHHbiMM BapnaHTaMM 
ocy uj,ecT bji e h m a . flna cneu,i/ianncTOB b ashhom 
oonac™ TexHMKki oneBMAHO, hto KOMnOHeHTbl, 
npuBeAeHHbie b Ta6n.2, AaHbi nuiub b KanecTBe 
xapaKTepHbix KOMnoHeHTOB, KOTopbie MoryT 
GbiTb ncnonb30BaHbi b CBa3n c H3o6peTeHneM, n 
npuBeAeHbi nnnib Ana npwwepa, 
i/inntocTpi/ipyhoiiJ I ero coopKy ycTpoMCTBa, 
cooTBeTCTByhDiAero KOHKpeTHOMy BapwaHTy 
ocyuj.ecTBneHMa n3o6peTeHna. Pa3nnHHbie 
Apyrne KOMnoHeHTbi, M3BecTHbie cneu,kianncTaM 
b A3HHOM oonacTH TexHUKU, MoryT 6biTb 

MCnOJ1b30BaHbl B3aMeH, J1M6o B KOMO"MHaLJ,HH hjim 

OTAeiibHO c Apyr^MM KOMnoHeHTaMH. 
Pa3yMeeTca, KaK ynoMMHanocb Bbiiue, MaiunHbi 
KOMMyTai4nn, ncnonb3yioLi4ne TexHonornn, 
omnHHbie ot ATM (Hanpniviep, peTpaHcnau.ua 
KaAPOB, 6bicTpoAewcTByioLAaa naKeTHaa 
KOMMyTau.ua , Gigabit Ethernet), MoryT 
ncnonb30BaTb cooTBeTCTByKoi_u,ne KOMnoHeHTbi. 

3. 0yHKU,noHanbHbie cpeACTBa ci/icTeMHoro 
nporpaMMHoro o6ecneneHHjq 

KaK onucaHO b o6meM BHAe BbiLue, npoTOKon 
IFMP npeACTaBJiaeT cooom npoTOKon Ana 
nepeAann KOMaHA coceAHeMy y3ny npucBOMTb 
MeTKy ypoBHa 2 KOHKpeTHOMy noTOKy naKeTOB. 
rioTOK npeACTaBJiaeT cooon 

nocneAOBaTenbHOCTb naKeTOB, nepeAaBaeMbix 

OT KOHKpeTHOrO HCTOHHMKa K KOHKpeTHOMy 

aApecaTy (aApecaTaM), KOTopbie CBa3aHbi fix 
MapujpyTH3au,neH n Tpe6yeMon norHHecKon 
o6pa6oTKOM. MeTKa onpeAenaeT BnpTyanbHbiM 
KaHan m o6ecnennBaeT AOCTyn k KaiunpyeMow 
MHCtpopMau.nM MapujpyTusaL^MH Ana AaHHoro 
noTOKa. MeTKa TaioKe ooecnennBaeT to, hto 
naKeTbi, npMHaAne>Kau4ne onpeAeneHHOMy 
noTOKy, KOMMyTupytoTca Ha ypoBHe 2, a He 
MapiupyTM3MpyK)TCjq Ha ypoBHe 3. 3to 03HanaeT, 
hto ecnn BocxoAamaa n HncxoAamaa jimhum 
CBa3M nepeaApecyfOT noTOK b KOHKpeTHbiii y3en 
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CeTM, TO A^HHblH KOHKpeTHblH y3efl MO>KeT 
KOMMyTI/ipOBaTb 3TOT nOTOK Ha ypOBHe J1MHMM 

nepeAann A^HHbix, a He MapujpyTM3npyeT n 
nepecbinaeT noTOK Ha cstsbom ypoBHe. 

Ha ctpnr.5a npeACTaBneHa ynpou^eHHaa 
AnarpaMMa, kiJiriiocTpnpyioLLJ 1 aa b oGiAeivi BMAe 
npou,eAypy HHnu l narm3au 1 ni/i b k3>kaom 
cucTeMHOM ysrie b cootbotctbh n c oahmm M3 
BapnaHTOB ocyu^ecTBneHna M3o6peTeHna. 
riocjie 3anycKa cucTeivibi Ha 3Tane 160 Kax<AbiM 
CMCTeMHbiM y3en Ha STane 162 ycTaHaBJinBaeT 
no yMOJiHaHMfo BnpTyaribHbie KaHanbi Ha Bcex 
nopTax. 3aTeM Ha 3Tane 164 Kax<AbiM 
cucTeMHbiM y3eri o>KHAaeT nocTynneHna naKeTOB 

Ha JlfOSOM M3 nopTOB. 

Ha cjDnr. 5b npeACTaBneHa ynpomeHHaa 
AnarpaiviMa, unnfocTpnpyfOLAaa pa6oTy 
CMCTeMHoro y3na, ocyLAecTBnafOLnero 
AnHaiy/innecKne CMemeHna Me>KAy 
MapLupyTM3au l neM Ha ypoBHe 3 n kom MyTau,neM 
Ha ypoBHe 2 b cooTBeTCTBun c HacToam,MM 
M3o6peTeHweM. riocne MHMi4Majin3ai4MM Ha 3Tane 
166 naKeT nocTynaeT Ha nopT cncTeMHoro y3na. 
Ecnn naKeT npnHaT no BnpTyaribHOMy KaHany, 
ycTaHOBneHHOMy no yMOJiHaHnro (3Tan 168), to 
cncTeMHbiM y3en BbinoriHaeT Knaccnc|DMKai4MK3 
noTOKa Ana naKeTa Ha 3Tane 170. 
KnaccnqtinKau.Ma noTOKa CBa3aHa c 
onpeAerieHneM Toro, npnHaAne>KMT jim naKeT k 
KOHKpeTHOMy Tuny noTOKa. Ha 3Tane 172 
cncTeMHbiM y3en onpeAenaeT, AonxeH nv\ noTOK, 
k KOTopoMy npnHaAne>KMT naKeT, 
npeAnoHTnTenbHO KOMMyTnpoBaTbca. Ecnn 
cncTeMHbiM y3en onpeAennn, hto noTOK AonxeH 
KOMMyTnpoBaTbca, to cncTeMHbiM y3en 
MapKMpyeT noTOK Ha 3Tane 174 n 3aTeM Ha 
3Tane 1 76 nepecbinaeT naKeT. riocne 
nepecbinKH naKeTa CMCTeMHbiPi y3en o>KHAaeT 
npnSbiTna naKeTa Ha 3Tane 182. KaK TonbKO 
naKeT nocTynaeT, cncTeMHbiM y3en 
B03BpaiAaeTca k 3Tany 176. Ecnn Ha 3Tane 168 
cncTeMHbiM y3en onpeAen^T, hto naKeT He 
nocTynun no BnpTyanbHOMy KaHany, 
ycTaHOBneHHOMy no yMonnaHMKJ, to cucTeMHbiCi 
y3en He BbinonHaeT KnaccnqtiMKau.MKJ noTOKa Ha 
3Tane 170. Ecnn naKeT nocTynaeT no ApyroMy 
BMpTyanbHOMy KaHany, to nocTynnBLiinPi naKeT 
npnH3Ane>KMT k noTOKy, KOTopbm y>Ke 6bin 
MapKupoBaH paHbLue. CooTBeTCTBeHHO, ecnn 
noTOK y>Ke MapKupoBaH b HucxoAaLuew nnHnn 
(3Tan 178), to cncTeMHbiM y3en KOMMyTupyeT 
noTOK Ha 3Tane 180. KoMMyTau,na noTOKa 
npeAycMaTpuBaeT ycTaHOBneHne coeAMHeHna b 
KOMMyTaTope Me>KAy mstkom BocxoflflLAew nMHMM 
CBa3n n MeTKOM HucxoAam.ePi nnHnn CBa3n. 
riocne KOMMyTai4nn noTOKa Ha 3Tane 180 
cncTeMHbiM y3en Ha 3Tane 176 nepeAaeT naKeT 
b HucxoAaiAyK) nnHMK). Ecnn noTOK He 
MapKupoBaH b HncxoAau4eM nnHnu (3Tan 178), 
to cncTeMHbiw ysen He KOMMyTupyeT noTOK, a 
nepeAaeT naKeT b HncxoAaLAyno nwHnno Ha 3Tane 
176. CneAyeT nMeTb b bhay, hto TonbKO 
cncTeMHbiM y3en, aBnatou^MMca 6a30BbiM 
KOMMyTanwoHHbiM 6noKOM, BbinonHsqeT 3Tan 180. 
flpyrne cncTeMHbie y3nbi (HanpnMep, iunK330BOM 
6noK KOMMyTaUjMM nnn rnaBHbiM KOMnbraTep) 
paSoTafOT TaK, KaK noKa3aHO Ha qbnr.5b, ho He 
BbinonHaraT 3Tana 180, nocKonbKy pe3ynbTaT 
3Tana 178 He npeAHa3HanaeTca hm Ana 
LunHD30Boro 6noKa KOMMyTai4nn, hm Ana 
rnaBHoro KOMnbKDTepa (TaK KaK stm Tnnbi 
cncTeMHbix y3noB He niweioT h ncxoAa m,eM nnHnn 
CBa3n). Ha a>nr.5c n 5d noKa3aHbi ynpouj,eHHbie 
AnarpaMMbi, KOTopbie nnnK)CTpnpyK)T pa6oTy 
KOHTponnepa KOMMyTau,nn n ncnonHHTenbHoro 
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yCTpOMCTBa KOMMyTaUHH, CBfl3aHHOrO c 

KOHTponnepoM KOMMyTai4nn nocpeflCTBOM jimhmm 

CBA3H COOTBeTCTBeHHO B COOTBSTCTBH M C 
HaCTOflLUMM H306peTeHHeM. OTMeTHM, hto 

ncnojiHMTeribHoe ycTponcTBO KOMMyTau,MH b 
o6ll^gm any Mae cneAyeT npoueAype 
MHMi4najin3ai4MM, npeflCTaBneHHOM Ha qbnr.5a. 
<t>nr. 5c b o6u4eM BM^e nnnfocTpnpyeT 
npou,e,aypy b ncnonHHTenbHOM yorpoHCTBe 
KOMMyTai^nn, Kor,qa naKeT nociynaeT (3Tan 
1600) Ha o,qnH H3 era HHTepcjDencoB nocne Toro, 
KaK HHHU,HanH3auHfl 3aBepujeHa. Ecnn naKeT He 
npHHAT no BnpTyaribHOMy KaHany, 
ycTaHOBneHHOMy no yMonnaHHfo (onpeAenaeTca 
Ha 3Tane 1602), to McnonHHTenbHoe ycTpowcTBO 
KOMMyTaunn nonynaeT Aooryn k AepeBy, 
CBA3aHHOMy c KOHKpeTHbiM KaHanoM Ha STane 
1604. Ecjim naKeT He nocTynaeT no KaHany, 
ycTaHOBneHHOMy no yMonnaHHio, to sto 
03HaHaeT, hto naKeT npHHaAne>KHT noTOKy, 
KOTopbiM y>Ke 6bin MapKupoBaH m noTOK y>Ke 
KOMMyTHpoBajica. HcnojiHUTenbHoe ycTponcTBO 
KOMiviyTaunn npoAon>KaeT nepecbinaTb naKeT 
(3Tan 1606) cooTBeTCTBytOLUHM o6pa30M h 
3aTeiwi oxuflaeT npuxo^a Apyroro naKeTa (3Tan 
1608). OAHaKO ecnn naKeT npHHAT no 
BnpTyaxibHOMy KaHany, ycTaHOBneHHOMy no 
yMonnaHUfo (onpeAenaeTCfl Ha 3Tane 1602), to 
ncnonHHTenbHoe ycTponcTBO KOMMyTau,MH 
ocyLMecTBnfleT noncK b ero Ta6nHi4e nepexoAOB 
Ana OTbicKaHMfl Ha STane 1610 cornacoBaHHOH 
bxoahom BeTBM. Ecnn cornacoBaHHajq BXOAHaa 
BeTBb He HafiASHa (Ha 3Tane 1612), to 
ncnonHMTenbHoe ycTponcTBO KOMMyTau,nn 
nepeAaeT naKeT k KOHTponnepy KOMMyTaunn Ha 
3Tane 1614 h o>KHAaeT nocTynneHHfi Apyroro 
naKeTa (3Tan 1616) Ecnn comacoBaHHafi 
BXOAHaa BeTBb HaPiAeHa (Ha STane 1612), to 
ncnonHHTenbHoe ycTponcTBO KQMMyTau,HH 
nepeAaeT naKeT, KaK onpeAeneHO Ha 3Tane 
1618. 3aTeM ncnonHMTenbHoe ycTponcTBO 
KOMMyTai^MM npoBepaeT, He onpeAeneH nn 
pe>KMM "nepeAann ynpaBneHH* bhh3" 
("npoBanMTbCfl") a^a AaHHoro naKeTa (3Tan 
1620). KaK noflCHeHO HH>Ke, pe>KHM "nepeAann 
ynpaBneHHfl bhh3" 03HanaeT, hto 
ncnonHMTenbHoe ycTpoMCTBO KOMMyTau,HH 
Aon>KHO npoAon>KaTb noncK b TaonHi^e 
nepexoAOB atia OTbicKaHna cornacoBaHHOH 
bxoahoh BeTBH Ha cneAyKJLueM no CTapujHHCTBy 
ypoBHe, KOTopbiPi cornacoBaH c stow bxoahoh 
BeTBbHD nocne Toro, KaK naKeT nepeAaH. Ecnn 
pe>KMM "nepeAann ynpaBneHUJR bhh3" He 
onpeAeneH (3Tan 1620), to ncnonHHTenbHoe 
ycTponcTBO KOMMyTai^MH npocTO o>KMAaeT 
npuxoAa cneAytou^ero naKeTa (3Tan 1622). 
OAHaKO ecnn pe>KHM "nepeAann ynpaBneHna 
BHM3" onpeAeneH (3Tan 1 620), to 
ncnonHHTenbHoe ycTponcTBO KOMMyTauMn 
npoAonxaeT noncK b Ta6nHU,e nepexoAOB Ana 
OTblCKaHHfl cornacoBaHHOM bxoahoh BeTBH Ha 
cneAyfOLneM no CTapiunHCTBy ypoBHe (3Tan 
1624). nocne 3Tana 1624 ncnonHHTenbHoe 
ycTpoMCTBO KOMMyTai^nn onpeAenneT, HaHAeHa 
nn cornacoBaHHaa BXOAHaa BeTBb Ha 
cneAyK)LneM no cTapujMHCTBy ypoBHe (3Tan 
1626). Ecnn He HaPiAeHa, to ncnonHMTenbHoe 
ycTpowcTBO KOMMyTaunn npocTO o>KMAaeT 
npuxoAa cneAywLAero naKeTa (3Tan 1622). 
OAHaKO ecnn OHa HaMA^Ha, to ncnonHHTenbHoe 
ycTpoMCTBO KOMMyTauMM npoAon>KaeT nocne 
3Tana 1626 HanpaBn^Tb naKeT b cooTBeTCTBMM c 
TeM, KaK sto onpeAeneHO (3Tan 1618), npuneivi 
npoi^eflypa npoAon>KaeTcq ot 3Tana 1620. 

Ha dpwr. 5d npeACTaBneHa npoi^eAypa b 
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KOHTponnepe KOMMyTai^nn (c KOTopwiw MO>KeT 
6"biTb CBiisaHO no MeHbLuew Mepe oaho 
ncnonHHTenbHoe ycTpoMCTBO KOMMyTai^nn c 
noMOLUbio KaHana cb?13m), KorAa naKeT 
nocTynaeT (3Tan 1 650) ot ncnonHMTenbHoro 
ycTpoMCTBa KOMMyTai^nn Ha oamh \as ero 
HHTepcjDeMCOB no KaHany, ycTaHOBneH HOMy no 
yMonnaHMK), nocne Toro, KaK 3aBepiueHa 
HHMi4nanM3au l Ma. 3to 03HanaeT, hto Ha qbur. 5d 
noKa3aHa npoi^eAypa b KOHTponnepe 
KOMMyTai^nn nocne Toro, KaK naKeT nepeAaH b 
KOHTponnep KOMiviyTaUjUn (3Tan 1614 Ha c|Dnr.5c). 
nocne Toro KaK naKeT nocTynaeT (3Tan 1650) 
ot ncnonHHTenbHoro ycTpoficTBa KOMMyTai4nn, 
KOHTponnep KOMMyTai_|nn BbinonH^eT 
KnaccMcfiMKai4Mto noTOKa no naKeTy Ha 3Tane 
1652. KaK OTMeneHO Bbiine, Knacci/icjDHKaL^fl 
noTOKa CBa3aHa c onpeAeneHMeM Toro, 
npnHaAne>KMT nn naKeT k ko h KpeT h o My Tuny 
noTOKa. Hcxoa^ H3 3Tana 1652, KOHTponnep 
KOMMyTai4nn onpeAen^eT Ha 3Tane 1654, 
cneAyeT nn KOMMyTupoBaTb noTOK, k KOTopoMy 
npnHaAne>KMT AaHHbifi naKeT. Ecnn KOHTponnep 
KOMMyTai^nn onpeAenaeT Ha 3Tane 1654, hto 
noTOK He cneAyeT KOMMyTupoBaTb, to 
KOHTponnep KOMMyTai4MM He KOMiwyTupyeT 
noTOK, a npocTO nepecbinaeT naKeT (3Tan 1 656) 
w 3aTeM o>KHAaeT cneAyfomero naKeTa (3Tan 
1 658). Ecnn KOHTponnep KOMMyTai4MM 
onpeAen^eT Ha 3Tane 1654, hto noTOK AonxeH 
6biTb KOMMyTupoBaH, to KOHTponnep 
KOMMyTau.nn MapKwpyeT noTOK Ha 3Tane 1660 m 
npHCTynaeT k nepecbinKe naKeTa (3Tan 1656) i/i 
3aTeM o>KHAaeT cneAytomero naKeTa (3Tan 
1658). 

Ha cf)nr. 6a npeACTaBneHa A^arpaMMa, 
nnnfocTpMpyjoLi^afl STanbi, CBfl3aHHbie c 

MapKMpOBKOM noTOKa B BOCXOAflLUefi nHHHkl 

cb^3m CHCTeMHoro y3na (v\nv\ y3na KOMMyTai4Mn), 
KaK noKa3aHO 3TanoM 174 MapKMpoBKH noTOKa 
Ha c|Dnr.5b. flna CHCTeMHoro ysna, KOTopbiM 
npeACTaBnaeT co6oh LunKD30BOH 6noK 
KOMMyTau.nn nnM rnaBHbiH KOMnbMDTep, 

cucTGMHbiM y3en MapKupyeT nOTOK, KaK nOK33aHO 
Axis 3TanoB 190, 192, 200 h 202 Ha cpHr.6a. 
KorAa HaHHHaeTca 3Tan MapKMpoBKH noTOKa 
(3Tan 190), CHCTeMHbiM y3en BbiAenaeT 
CBo6oAHyro MeTKy x b BocxoA^Li^eH nHHHH Ha 
3Tane 192. CncTeMHbiH y3en 3aTeM nepecbinaeT 
coo6iAeHMe "nepeaApecau,H^" npoTOKona IFMP 
b BoexoAflLuyfo nMHHKD Ha 3Tane 200 (KaK 
noKa3aHO nyHKTMpHOH nHHHen 193). CncTeMHbiH 
y3en 3aTeM HanpaBn?ieT naKeT Ha 3Tane 202. 
fln« CHCTeMHoro y3na, KOTopbin npeACTaBnaeT 

C060H 6a30BblH KOMMyTaU,HOHHblH 6noK, 

MapKHpoBKa noTOKa TaioKe HnnjocTpnpyeTCfl 
STanaMM 194, 196 m 198. KorAa HaHHHaeTca 
3Tan MapKHpoBKH noTOKa (3Tan 190), 6a30BbiPi 
KOMMyTau,noHHbiM 6noK Bbi6npaeT CB060AHyHD 
MeTKy x b BOCXOA^u^eM nMHHH Ha 3Tane 192. 
KOHTponnep KOMMyTau.nn 6a30Boro 

KOMMyTaUjHOHHoro 6noKa 3aTeM BbiSnpaeT 
BpeMeHHyio MeTKy x' b nopTe ynpaBneHH^ 
KOHTponnepa KOMMyTau.HH Ha 3Tane 194. Ha 
3Tane 196 KOHTponnep KOMMyTau,HH 
nepecbinaeT annapaTHOMy cpeACTBy 

KOMMyTai^HH coo6meHHe npoTOKona GSMP Ana 

OT06pa>KeHHa MeTKH X B BOCXOAHLUeH TIHHHH 

cbjr3h b MeTKy x' b nopTe ynpaBneHHfl. 
KOHTponnep KOMMyTai4HH 3aTeM o>KHAaeT Ha 
3Tane 198, noKa He 6yAeT npHHSTo coo^LueHHe 
noATBep>KAeHHa npneMa npoTOKona GSMP ot 
annapaTHoro cpeACTBa KOMMyTau,HH, KOTopoe 
yKa3biBaeT, hto OTo6pa>KeHMe 6bino ycneujHbiM. 
nocne npneMa noATBep>KAeHHfl 6a30Bbin 
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KOMMyTai4MOHHbiM 6jiok nocbinaeT cooGmeHMe 
"nepeaflpecaunfl" npoTOKona IFMP no 
BocxofljRLneM jimhum Ha 3Tane 200. nocne 3Tana 
200 cucTeMHbiM y3en B03Bpam,aeTC?i k 3Tany 
176, KaK noK33aHO Ha cJpwr.Sb. 

Our. 6b npeflCTaBrfleT A^arpaMMy, 
unriHDCTpupyfOLnyfo 3Tanbi, ocym.ecTBrmeMbie 
npn KOMMyTai4nn noTOKa b 6"a30BOM 
KOMMyTai^noHHOM 6\noKe, KaK noKa3aHO STanoM 
180 KOMMyTai^MM noTOKa Ha cpur.Sb. KaK 
ynoMAHyTO Bbiiue, ToribKO CMoreMHbie y3nbi, 
npeACTaBJi^HDLi^ne cooom 6a30Bbie 
KOMMyTaLjwoHHbie ojiokm, MoryT BbinojiHyiTb 3Tan 
KOMMyTauMM noTOKa. KorAa Ha 3Tane 210 
Ha^HHaeTca npoi^eflypa KOMMyTau,MM noTOKa, 
KOHTponnep KOMMyTau,MM b 6a30BOM 
KOMMyTau,noHHOM 6noKe nepeAaeT Ha 3Tane 212 
cooGLneHne npoTOKona GSMP atia 
OT06pa>KeHMfl MeTKM x B BocxoAflLU,eM jimhmh 
CBA3M B MeTKy y B HMCXOAfll-Uefi JIMHUM CBA3M. 

MeTKa y npeACTaBrmeT co6om MeTKy, KOTopyio 
y3eri, pa3Mem,eHHbiM b HMexoA^meM jimhmm 
OTHOCMTeiibHO 6a30Boro KOMMyTauMOHHoro 
onoKa, npMCBOMn noTOKy. Pa3yMeeTCfi, stot 
y3en HMexoA^meM jimhmm MapKupoBan noTOK 

T3KMM 06pa30M, K3K paCCMOTpeHO CO CCblJIKaMM 

Ha cpMr.Sb m 6a, npMHeiw cBoSoAHan MeTKa y 
Bbi6MpaeTca Ha 3Tane 192. nocne 3Tana 212 

KOHTpOJIJiep KOMMyTai4MM B 6a30BOM 

KOMMyTai4MOHHOM 6\noKe o>KMAaeT Ha GTane 214 
cooGmeHMfl noATBep>KAeHM5i npoTOKona GSMP 
ot annapaTHoro cpeACTBa KOMMyTai4MM b 

6a30BOM KOMMyTaU,MOHHOM 6noKe, 

yKa3biBaKDLU 1 ero ! hto OTo6pa>KeHMe 

ocyu4ecTBneHO ycneiuHO. IIotok npM stom 
KOMMyTupyeTCfl Ha ypoBHe 2 nonHOCTbfo 
annapaTHbiM cpeACTBOM KOMMyTai^MM b 6a30BOM 
KOMMyTai4MOHHOM 6\noKe. 3aTeM 6a30BbiM 

KOMMyTai4MOHHblM OJIOK OCyLU,eCTBJlfleT 

nepecbiriKy naKeTa Ha OTane 176. 

Ha a>Mr.6c npeACTaBneHa AMarpaMMa, 
MnnhDCTpMpyHDLU.afi 3Tanbi, BbinonH^eMbie npw 
nepecbiriKe naKeTa b CMCTeMHOM y3ne TaK, KaK 
noK33aHO a^^ 3Tana 176 nepecbiriKM naKeTa Ha 
0nr.5b. CMCTeMHbiM y3en Ha 3Tane 218 
3anycKaeT npou,eAypy nepecbiriKM naKeTa. EcnM 
noTOK, k KOTopoMy npMHaAne>KMT naKeT, He 
MapKMpOBaH B HMCXOASLU,eM jimhmm (3Tan 220), 
to CMCTeMHbiM y3en nepeAaeT naKeT no 
BMpTyajibHOMy KaHany, ycTaHOBneHHOMy no 
yMonnaHMfo b HMCXOAflmy^ timhmk) Ha 3Tane 222 
m saTeM nepexoAMT k coctohhmio o>KMAaHMfl 224 
Arm o>KMAaHMfl nocTynneHMfl naKeTOB. OAHaKO 
ecriM noTOK, k KOTopoMy npMHaAne>KMT naKeT 

MapKMpOBaH B HMCXOA^Li^eM JIMHMM , 

yKasbiBaioLAeM, hto CMCTeMHbiM y3en paHee 
npMHAJi coo6"m l eHMe "nepeaApecau,Mfl" 
npoTOKona IFMP Ana MapKMpoBKM 3Toro noTOKa 
Ha BpeMfl >km3hm, to CMCTeMHbiM y3en Ha 3Tane 
226 npoBep^eT, He MCTeKno jim BpeMfl >KM3HM 
Ana nepeaApecau,MM AaHHoro naKeTa. Ecjim 

BpeMfl >KM3HM He MCTeKJlO, TO CMCTeMHbiM y3en 

nepeAaeT naKeT no MapKMpoBaHHOMy 
BMpTyaribHOMy KaHany b cooGmeHMM 
"nepeaApecai4M?i" npoTOKona IFMP Ha 3Tane 
228, 3aTeM nepexoAMT b cocTOAHMe o>KMAaHMfl 
224. Ecjim BpeMa >km3hm MCTeKno, to CMCTeMHbiM 
y3en aBTOMaTMHecKM MCKnioHaeT 

nepeaApecai4MW noTOKa Ha 3Tane 230. 
CMCTeMHbiM y3en 3aTeM nepeAaeT naKeT no 
KaHajiy, ycTaHOBneHHOMy no yMOJinaHMio (3Tan 
222) u B03BpaLnaeTca b cocTOfiHMe OKMflaHMfi Ha 
3Tane 182, KaK noK33aHO Ha c)DMr.5b. 

KaK onMcaHO Bbiwe, 4)Mr.6a-6c b o6u4eM 

OTHOCflTCfl K B3aMMOAeMCTBMHD CMCTeMHblX y3JHOB 
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(mjim y3noB KOMMyTau,MM) m He 3aTparMBatoT 
McnoriHMTenbHbie ycTpoMCTBa KOMMyTai4MM. 0Mr. 

6d-6e OTHOCflTCfl K B3aMMOAeMCTBMHD y3flOB 

KOMMyTaLJ.MM, KorAa no MeHbuieM Mepe oaho 

MCnOJIHMTeJIbHOe yCTpOMCTBO KOMMyTaU,MM 
CBflSaHO C 6a30BblM KOMMyTaU,MOHHblM 6J10KOM, 

KaK onucaHO HH>Ke. 

Ha cpMr. 6d npeACTaBneHa AMarpaMMa, 
MnnfocTpMpyK3m,afl 3Tanbi, BbinonHfleMbie b 
KOHTponnepe KOMMyTai^MM npM MapKMpoBKe 
noTOKa ati^ naKeTOB, npMHMMaeMbix ot 
CBA3aHHoro McnonHMTenbHoro ycTpoMCTBa 
KOMMyTai4MM, ^BnyiioLAerocfi mctohhmkom, KaK 
noKa3aHO 3TanoM 1660 MapKMpoBKM noTOKa Ha 
c|DMr.5d. Ha cjDMr.6d noKa3aHbi TpM cu,eHapMfi: 
KorAa noTOK naKeTOB >KenaTenbHO nepeAaTb Ha 
Apyrofi MHTepcfjeMC ncnonHMTenbHoro 

yCTpOMCTBa KOMMyTaLJjMM, ABnfllOLLJ.erOCfl 

mctohhmkom; KorAa noTOK naKeTOB >KenaTenbHO 
nepeAaTb Ha MHTepCpeMC APyroro CBH3aHHoro 
McnonHMTenbHoro ycTpoMCTBa KOMMyTai4MM, T.e. 
Ha McnonHMTenbHoe ycTpoMCTBO KOMMyTai^MM, 
fiBnflioLAeecfi aApecaTOM; m KorAa noTOK naKeTOB 
>KenaTenbHO nepeAaTb Ha MHTepcfeMC Apyroro 
CBA3aHHoro CMCTeMHoro y3na (MnM y3na 
KOMMyTaLJ,MM, TaKoro KaK ApyroM 6a30BbiPi 

KOMMyTaLJ,MOHHblM 6nOK, LlinfOSOBOM 6noK 

KOMMyT3LJ,MM MnM maBHbiM KOMnbioTep). 

KaK noKa3aHO Ha cjDMr.6d, ecnM noTOK 
naKeTOB, npMH^TbiM ot McnonHMTenbHoro 
ycTpoMCTBa KOMMyTai4MM, flBnflfOLAerocfl 
mctohhmkom, xenaTenbHO nepeAaTb Ha ApyroM 
MHTepcjDeMC Toro Ke caMoro McnonHMTenbHoro 
ycTpoMCTBa KOMMyTau,MM (KaK onpeAeneHO Ha 
3Tane 1662), KOHTponnep KOMMyTau.nn (Ha 3Tane 
1664) Mcnonb3yeT npoTOKon IFMP-C atia 
KOHAMU,noHMpoBaHMfl McnonHMTenbHoro 
ycTpoMCTBa KOMMyTai4MM 5 ABnflioLLJ.erocfl 
mctohhmkom, HTo6bi HanpaBnfiTb nocneAyHDm,Me 
naKeTbi, npMHMMaeMbie An^ AaHHoro noTOKa c 
COOTBeTCTByiOLAMM 3aronoBKOM M 

npeo6pa30BaHMfl b MHTepcipeMce aApecaTa 
AaHHoro McnonHMTenbHoro ycTpoMCTBa 

KOMMyTaLJ,MM. 

EcnM noTOK naKeTOB, npMHMMaeMbix ot 
McnonHMTenbHoro ycTpoMCTBa KOMMyTau,MM , 
aBnaioLnerocn mctohhmkom, He>KenaTenbHO 
HanpaBnflTb k ApyroMy MHTepcf>eMcy Toro >Ke 
caMoro McnonHMTenbHoro ycTpoMCTBa 
KOMMyTauMM (KaK onpeAeneHO Ha 3Tane 1662), 
to Ha 3Tane 1 666 onpeAen?ieTC^, He cneAyeT nM 
HanpaBnyiTb noTOK naKeTOB, npMHMMaeMbix ot 
McnonHMTenbHoro ycTpoMCTBa KOMMyTau,MM, 
flBn^rou^erocfi mctohhmkom, k MHTepcjueMcy 
McnonHMTenbHoro ycTpoMCTBa KOMMyTau,MM, 
ABn?itoLLJ 1 erocfl aApecaTOM. EcnM sto TaK, to 
KOHTponnep KOMMyTai^MM (Ha 3Tane 1668) 
Bbi6MpaeT CBo6oAHyto MeTKy x b BocxoAnm,eM 

nMHMM CB5R3M Me>KAy KOHTponnepOM KOMMyTai4MM 
M MCnonHMTenbHbIM yCTpOMCTBOM KOMMyTai4MM, 
flBn^lOLAMMCfl MCTOHHMKOM, M Bbl^MpaeT (Ha 

3Tane 1670) CBoGoAHyio MeTKy y b HMexoAflme^ 

nMHMM CB33M Me>KAy KOHTponnepOM KOMMyTaU,MM 
M MCnonHMTenbHbIM yCTpOMCTBOM KOMMyTaLJ,MM, 

flBnflJom,MMC?i aApecaTOM. 3aTeM KOHTponnep 
KOMMyTau,MM Mcnonb3yeT npoTOKon GSMP AJifl 
OToSpaxeHMa x By Ha 3Tane 1672. Ha STane 
1674 KOHTponnep KOMMyTau,MM Mcnonb3yeT 

npOTOKOn IFMP-C KOHAMI4MOHMpOBaHM?l 

McnonHMTenbHoro ycTpoMCTBa KOMMyTai4MM, 
aBn^KDLAerocfl aApecaTOM, HTo6bi HanpaBn^Tb 
Ha MHTepcjDeMC aApecaTa nocneAyKJiu.Me naKeTbi, 
npMHMMaeMbie c MeTKOM y c cooTBeTCTByiomMM 
3aronoBKOM m npeo6pa30BaHMeM. 3aTeM Ha 
3Tane 1676 KOHTponnep KOMMyTau,MM 
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ncnojib3yeT npoTOKon IFMP-C Ana 
KOHflHL4noHnpoB9iHHfl i/icnonH UTen bHoro 
ycTpowcTBa KOMMyTau.nn, aBnaiomeroca 
hctohhwkom, MTo6bi HanpaBnaTb nocjieflykDLi^ne 
naKeTbi noTOKa c cooTBeTCTByioLUHM 3aronoBKOM 
n npeo6pa30BaHneM k MeTKe x. 

Ecni/i noTOK naKeTOB, npkiHi/iMaeMbix ot 
McnojiHMTeribHoro ycTpoCicTBa KOMMyTau,i/m, 
aBnaK)LU,eroca hctohhmkom, HewenaTenbHO 
nepeAaBaTb Ha MHTepdpewc ncnoriHUTenbHoro 
ycTpowcTBa KOMMyTau.nn, aBnaiomeroca 
aflpecaTOM (hto onpeAeneHO Ha 3Tane 1666), to 
noTOK naKeTOB, npMHMMaeMbix ot 
McnojiHMTeribHoro ycTpokicTBa KOMMyTau.nn, 
aBnaioiAeroca hctohhhkom, >KenaTeribHO 
nepeflaTb Ha MHTepcf)eHC flpyroro CBa3aHHoro 
cucTeiviHoro y3na (nnn y3Jia kom My Ta 141/11/1, TaKoro 
KaK ApyroPi 6a30BbiH KOMMyTau.HOHHbin 6noK, 
u_inf030B0H 6jiok KOMMyTaunn mjim rnaBHbiH 
KOMnbHDTep). B 3tom cnynae KOHTponnep 
KOMMyTaunn (Ha 3Tane 1680) Bbi6npaeT 
CBoSoAHyfo MeTKy x b BocxoAamen jiuhmh 
Me>KAy KOHTponnepoM KOMMyTaunn v\ 

MCnOJIHMTeribHblM yCTpOHCTBOM KOMMyTaUHH, 

aBnatoiAHMca hctohhhkom. Ha 3Tane 1682 
KOHTponnep KOMMyTaunn o>KHAaeT cboSoahoh 
MeTKH y b HMGXOA^iA e ^ nnHnn, Bbi6HpaeMOH 
KOMMyTai^MOHHbiM y3noM h nepecbinaeMOH 
nocpeACTBOM npoTOKona IFMP. 3aTeM 
KOHTponnep KOMMyTaunn ncnonb3yeT npoTOKon 
GSMP Ana OTo6pa>KeHHa x b y Ha 3Tane 1684. 
Ha 3Tane 1686 KOHTponnep KOMMyTaunn 
ncnonb3yeT npoTOKon IFMP-C Ana 
KOHAHi^noHnpoBaHna ncnonHHTenbHoro 
ycTpoMCTBa KOMMyTai^HH, aBnaiomeroca 
hctohhhkom, Ana nepecbinKH nocneAytOLunx 
naKeTOB noTOKa c cooTBeTCTByioLAHM 
3aronoBKOM m npeo6pa30BaHMeM k MeTKe x. 

Ha cjDnr. 6e npeACTaBneHa AnarpaMMa, 
unntocTpupyfoiAaa STanbi, BbinonHaeMbie b 
KOHTponnepe KOMMyTaunn npn MapKnpoBKe 
noTOKa (HannHaa c 3Tana 1700) Ana naKeTOB, 

KOTOpbie npMHMMaKOTCiR OT CB?13aHHOrO 

KOMMyTau,noHHoro y3na n npeAHa3HaneHbi Ana 
MHTepcjDekica Ha CBa3aHHOM ncnonHHTenbHOM 
ycTpoPicTBe ko m My Ta 141/1 m. Ecnn noTOK naKeTOB, 
npuHMMaeMbix ot KOMMyTaunoHHoro y3na, 
aBnaKomeroca hctohhhkom, >KenaTenbHO 
HanpaBHTb k HHTepcjDency ncnonHHTenbHoro 
ycTpowcTBa KOMMyTaunn, aBnaiomeroca 
aApecaTOM, to KOHTponnepa KOMMyTaunn (Ha 
3Tane 1702) Bbio"npaeT CBo6oAHyto MeTKy x b 
BocxoAflLneM nnHnn Me>KAy KOHTponnepoM 

KOMMyTaUHH H KOMMyTaU,MOHHblM y3noM, 

aBnaioiAHMca hctohhhkom, n Bbi6npaeT (Ha 
3Tane 1 704) CBoboAHyio MeTKy y b HncxoAaiAen 
nnHnn Me>KAy KOHTponnepoM KOMMyTaunn n 
ncnonHHTenbHbiM ycTponcTBOM KOMMyTaunn 
aApecaTa. 3aTeM KOHTponnep KOMMyTaunn 
ncnonb3yeT npoTOKon GSMP Ana OTo6pa>KeHHa 
x b y Ha 3Tane 1706. Ha 3Tane 1708 
KOHTponnep KOMMyTauHH ncnonb3yeT npoTOKon 
I FMP-C Ana npuBeAeHna ncnonHHTenbHoro 
ycTpoMCTBa KOMMyTaunn aApecaTa b cocToaHne 
Ana HanpaBneHna b HHTepcfcenc aApecaTa 
nocneAyHDL^MX naKeTOB Ana noTOKa, 
npuHMMaeMoro no MeTKe y c cooTBeTCTByfomnM 
3aronoBKOM n npeo6pa30BaHi/ieM. Ha 3Tane 
1710 KOHTponnep KOMMyTaunn ncnonb3yeT 
npoTOKon IFMP Ana 3anpoca KOMMyTaunoHHoro 
y3na BocxoAamen ni/iHMH o nepeAane 
nocneAyrau^nx naKeTOB noTOKa k MeTKe x. 
flononHHTenbHbie A^Tann npuBeAeHHoro Bbiiue 
onucaHMfi npeflCTaBneHbi HM>Ke. 

A. flpoTOKon IFMP n nepeAa^a 
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MapKi/ipoBaHHoro noTOKa no nnHnaM nepeAann 
ATM A^HHbix 

1 . npoTOKon IFMP 

CucTeMHoe nporpaMMHoe o6ecneHeHne 
ncnonb3yeT npoTOKon ynpaBneHna noTOKOM 
Ipsilon (IFMP) Ana oGecneneHna bo3mo>khoctm 
cucTeMHOMy y3ny (TaKOMy, KaK 6a30BbiPi 
KOMMyTau,noHHbiPi onoK, LunK)30BoPi 6noK 
KOMMyTai^nn v\nv\ maBHbiM 

kom n bKOTep/cepBep/paGonaa CTaHi^na) 
Knacci/icjDni4i/ipoBaTb naKeTbi npoTOKona IP KaK 
npnHaAne>KaLnne k noTOKy cxoAHbix naKeTOB, 
ocHOBbiBaacb Ha HeKOTopbix o6lamx 
xapaKTepi/icTMKax. noTOKM onpeAenafOTca 

"HAeHTMCjDMKaTOpOM noTOKa". MAeHTMC(DMKaTOp 

noTOKa Ana KOHKpeTHoro noTOKa AaeT 
co Ae p>K m m oe nnn 3HaHeHna Ha6opa nonei?i M3 
3aronoBKa naKeTa, KOTopbie onpeAenafOT noTOK. 
CoAep>KMMoe Ha6opa nonePi M3 3aronoBKOB 
naKeTOB aBnaeTca oahmm m TeM >Ke Ana Bcex 
naKeTOB, npuHaAnewaujux A£»HHOMy 

KOHKpeTHOMy noTOKy. MoryT SbiTb onpeAeneHbi 
pa3nnHHbie Tunbi naKeTOB. Ka>KAbifi Tun noTOKa 
onpeAenaeT Ha6op nonefi H3 3aronoBKa naKeTa, 
KOTopbie ncnonb3yHDTca Ana onpeAeneHna 
noTOKa. HanpMMep, oahh Tun noTOKa MO>KeT 
onpeAenaTb HaGop nonei?i H3 3aronoBKa naKeTa, 
KOTopbifi onpeAenaeT noTOK KaK HMefoiAMM 
naKeTbi, nepeHocamne AsiHHbie Me>KAy 
npuKnaAHbiMM 3aAaHaMM, peann3yeMbiMM Ha 
CTaHi4nax, b to BpeMa KaK ApyroM Tun naKeTa 
MO>KeT onpeAenaTb HaSop nonew M3 3aronoBKa 
naKeTa, KOTopbie onpeAenaeT noTOK KaK 
MMeKOLAM^ naKeTbi, nepeHocaLU,ne A^HHbie 
Me>KAy CTaHi4naMH. 

B oahom 1/13 BapnaHTOB HacToainero 
M3o6peTeHkia onpeAeneHbi Tpn Tuna noTOKOB: 
noTOK Tuna 0, noTOK Tuna 1 n noTOK Tuna 2. 
Pa3yMeeTca, MoryT 6biTb onpeAeneHbi m Apyrne 
nnn Aonon hh Ten bHbie Tunbi noTOKOB. rioTOK 
Tuna 0 ncnonb3yeTca Ana nepexoAa Ha 
cjDopMnpoBaHne naKeTOB no npoTOKony IP ot 
cjDopMnpoBaHna naKeTOB no yMonnaHUHD. 
OopMaT MAeHTUcjDHKaTopa noTOKa A^a noTOKa 
Tuna 0 aBnaeTca HyneBbiM m cooTBeTCTBeHHO 
nMeeT HyneByio flnMHy. Tun 1 npeACTaBnaeT 
co6om Tun noTOKa, KOTopbie onpeAenaeT Ha6op 
noneM 113 3aronoBKa naKeTa, 

MAeHTMcjDni^npyioLAUM noTOK KaK coAep>KaLL^MPi 
naKeTbi, nepeHocaLune A^HHbie Me>KAy 
npuKnaAHbiMM 3aAanaMM, peann3yeMbiMM Ha 
CTaHi^nax. Tun 1 noTOKa none3HO ncnonb30BaTb 
Ana noTOKOB, coAep>KaLAHx naKeTbi Ana 
npoTOKonoB, TaKnx, KaK UDP (npoTOKon 
AeMTarpaMMbi nonb30BaTena) n TCP (npoTOKon 
ynpaBneHna nepeAanePi), b KOTopbix nepBbie 
neTbipe 6aPiTa nocne IP-3aronoBKa onpeAenaraT 
HOMep nopTa ncTOHHMKa n HOMep nopTa 
aApecaTa, KOTopbie ncnonb3yioTca Ana 
yKa3aHi/ia ncnonHaeMOM npuKnaAHOM 3aAann. 
HAeHTMcjDHKaTop noTOKa Ana Tuna 1 noTOKa 
MMeeT AnnHy neTbipex 32-6MTOBbix cnoB. 
OopMaT MAeHTMcf)MKaTopa noTOKa Ana Tuna 1 
noTOKa, yKa3aHHbiM ccbinoMHOM nosni^weM 240 Ha 
cJdht. 7a, BKn^naeT (b nopaAKe ot CTapiuero 
6nTa k MnaALueMy 6nTy) Bepcufo, AnnHy 
MHTepHeT-3aronoBKa (IHL), Tun o6cny>KMBaHi/ia , 
BpeMa >km3hm n nona npoTOKona b KanecTBe 
nepBoro cnoBa; none aApeca ncTOHHMKa b 
KanecTBe BToporo cnoBa; none aApeca MecTa 
Ha3HaneHMa (aApecaTa) b KanecTBe TpeTbero 
cnoBa. 3tm nona b HAeHTUcjDMKaTope noTOKa 
B3aTbi M3 3aronoBKa IP-naKeTa noTOKa Tuna 1. 
L/lAeHTHc|Di/iKaTop noTOKa Ana noTOKa Tuna 1 
TaioKe BKnioMaeT nona HOMepa nopTa i/icTOHHi/iKa 
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m HOMepa nopTa aflpecaTa (nepBbie neTbipe 
6aMTa b IP-naKeTe nocne IP-3aronoBKa) b 
KanecTBe neTBepToro cnoBa. Tun 2 
npeACTaBrmeT cooom Tun noTOKa, KOTopbifl 
onpeAenneT Haoop nonetf H3 3aronoBKa naKeia, 
MfleHTMcjDMi^MpyfoinMM noTOK KaK coAepxamwM 
naKeTbi, nepeHocnLU,Me AaHHbie Me>KAy 
CTaHi4HflMH 6e3 onpeAeneHMn npuKnaAHbix 
3aAaH, BbinojiH^eMbix Ha CTaHLjMnx. 
HA©HTMc(DHKaTop noTOKa Ann noTOKa Tuna 2 
MMeeT AnnHy Tpex 32-6nTOBbix cjiob. OopiviaT 
MAeHTMcjDMKaTopa noTOKa Ann Tuna 2 noTOKa, 
yKa3am-ibiM ccbinoHHofi no3ni4we£i 250 Ha dpv\r.7b, 
BKnfonaeT Bepcuw, AnnHy MHTepHeT-3aronoBKa 
(IHL), Tun oocnyKMBaHMn, BpeMn >KH3HM, 
npoTOKon, nonn aApeca MCTOHHMKa n aApeca 
MecTa Ha3HaHeHna (aApecaTa) M3 3aronoBKa 
IP-naKeTa. OopiviaT MAeHTMcf)HKaTopa noTOKa 
Ann noTOKa Tuna 2 tot xe caMbiPi, hto m Ann 
noTOKa Tuna 1 , 6e3 neTBepToro cnoBa. 
HepapxunecKnw xapaKTep HA©HTMc|DMKaTopoB 
ncrroKOB Ann pa3nnHHbix TunoB noTOKOB 
no3BormeT BbinonHnTb KOHKpeTHbie onepaunn 
cpaBHeHun Ann IP- naKeTOB Ann oonerneHMn 
KnaccMcjDMKai^nn iiotokob. 

HacTonu^ee M3o6peTeHne ooecneHMBaeT 
B03MO>KHOCTb o6pa6aTbiBaTb pa3J1MMHbie Tunbi 
noTOKOB OTAexibHO, b 3aBMCHMOCTM ot TMna 
noTOKa. rioTOKM, Hanpniviep, TaKne, KaK 
nepeHocnmne TpacjDHK, coAep^au^ne 
TpeSoBaHMn k KanecTBy o6cny>KMBaHMn mjim 
MMeK3U4ne AnnTeribHoe BpeMn yAep>KaHnn, MoryT 
6biTb KOHcjDnrypupoBaHbi T3K, HTOO"bl 
KOMMyTupoBaTbcn no Mepe bo3mo>khoctm. 
flpyrne Tunbi noTOKOB, TaKne, HanpuMep, KaK 
noTOKn kopotkom AnnTGJibHOCTi/i hjim 3anpocbi B 
6a3bi AaHHbix, o6pa6aTbiBafOTcn c 
McnojibsoBaHneM nepecbiriKM naKeTOB no 
npoTOKony IP 6e3 ycTaHOBneHun coeAMHeHMM. 
KpoMe Toro, Ka>KAbiM Tun noTOKa TaioKe 
onpeAenneT Tun cjDopivinpoBaHMn naKeTa 
(nHKancynni^nn), KOTopbiM A°n>KeH 
Mcnonb30BaTbcn nocne Toro, KaK 3tot Tun 
noTOKa 6yp,er nepeaApecoBaH. HHKancynni4nn 
Ann Ka>KAoro Tuna noTOKa MO>KeT 6biTb 
onpeAeneHa Ann pa3nMHHbix TexHonoruM 
KaHanoB nepeAaHM AaHHbix. B 

pacciviaTpuBaeMOM BapnaHTe ocymecTBneHwn 
CMCTeivia ncnojib3yeT HHKancyjini^nK) Ann 
KaHanoB nepeAaHM ATM AaHHbix, A©TanbHO 
onucaHHyto HH>Ke. 

KOHKpeTHbIM nOTOK naKeTOB MO>KeT 6~blTb 
CBn3aH C KOHKpeTHOM ATM MeTKOM. B 

cooTBeTCTBMH c paccMaTpMBaeMbiM BapnaHTOM 
ocy Li^ecT bji e h m n MeTKa npeACTaBnneT coo"om 
MAeHTMqbMKaTop Bi/ipTyanbHoro MapujpyTa n 
MAeHTMcjDMKaTop BMpTyanbHoro KaHana 
(VPI/VCI). "flnana30H" MeTOK Ann KOHKpeTHoro 
nopTa npeACTaBJineT co6om MHO>KecTBO MeTOK 
(VPI/VCI), npeAOCTaBJieHHbix Ann 
ncnojib30BaHnn b stom nopTe. npeAnonaraeTcn, 
hto BnpTyaribHbie KaHanbi nBnneTcn 
OAHOHanpaBneHHbiMM, TaK hto MeTKa BxoflnLAero 
HanpaBfieHun Ka>KAOM jimhum npnHaAne>KHT 
BXOAHOMy nopTy, c KOTopbiM OHa coeAHHeHa. 
Pa3yMeeTcn 5 Ann BapnaHTOB ocyLAecTBJieHun, 
Mcnojib3yK3Lu 1 Mx Apyrne TexHonornn 

KOMMyTai^nn, TaKne KaK peTpaHcnni4nn KaAPOB, 
MAeHTMcjDMKaTop coeAHHeHun jimhmh nepeAann 
AaHHbix MoweT Mcnorib30BaTbcn b KanecTBe 
MeTKM. flrm BapnaHTOB ocyu4ecTBneHMn c 
ncnonb30BaHneM 6bicTpoAeMCTByK)LneM 
naKeTHOM KOMiwyTai^MM b KanecTBe MeTKM MO>KeT 

6blTb MCnOJ1b30BaH MAeHTUCjDMKaTOp 

MyribTMnneKCMpoBaHMn KaHana jimhmm nepeAann 
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AaHHbix. 

KaK onMcaHO BbiLue, KJiaccMcjDMKauMn noTOKa 
nBnneTcn peiueHMeM, npMHMMaeMbiM Ha 
MecTHOM ypoBHe. Ecjim IP-naKeT npMHMMaeTcn 
CMCTeMHbiM y3noM 5 CMCTeMHbiM y3eri nepeAaeT 
IP-naKeT no KaHany, ycTaHaBfiMBaeMOMy no 
yMonnaHMK). Y3en TaioKe KnaccMcjDMLiMpyeT 
IP-naKeT KaK npnHaAne>KaLL^MM k KOHKpeTHOMy 
noTOKy, n COOTB9TCTBSHHO npuHMMaeT penieHne, 
HaAO nM nocneAyKDLUMe naKeTbi, 
npMHaAne>Kau4Me TOMy >Ke caMOMy noTOKy, 
KOMMyTMpoBaTb Hen ocpeAOT Be h h o b ATM 
KOMMyTaTop mjim npoAon>KaTb nepecbinaTb 
nosTanHO c noMOL^bfo nporpaMMHoro 
o6ecneneHnn MapujpyTM3aTopa b y3ne. Ecjim 
npMHMMaeTcn pemeHMe KOMMyTMpoBaTb noTOK 
naKeTOB, to y3eri Bbi6MpaeT Ann A^HHoro noTOKa 
AOCTynHyfo MeTKy (VPI/VCI) BXOAHoro nopTa, Ha 
KOTopbiM 6biri npnHnT naKeT. Yseri, KOTopbiM 
npMHnn peujeHMe KOMMyTMpoBaTb noTOK, 3aTeM 
3anoMMHaeT MeTKy, MAeHTMcj^MKaTop noTOKa m 
BpeMn >km3hm m nepeAaeT cooCmeHMe 
"nepeaApecauMn" (REDIRECT) npoTOKona IFMP 
b BOCXOAmnyjo jimhmhd k npeAbi Ay u^eMy y3Jiy, ot 
KOToporo nocTynMn naKeT. KaK onMcaHO Bbiuje, 
MAeHTMcjDMKaTop noTOKa coAep>KMT Ha6op noneM 
saronoBKa, KOTopbiM xapaKTepM3yeT noTOK. 
BpeMn >km3hm onpeAenneT AnMTenbHOCTb 
BpeMeHM, b TeneHMe kotopom AB^CTByeT 
nepeaApecai4Mn. EcnM TonbKO cocTonHMe 
noTOKa He o6HOBnneTcn, CBn3b Me>KAy noTOKOM 
m MeTKOM Aon>KHa 6biTb OTMeHeHa nocne 
MCTeneHMn BpeMeHM >km3hm. 1/lcTeneHMe 
BpeMeHM >km3hm ao MOMeHTa o6HOBneHMn 
cocTonHMn npMBOAMT k TOMy, hto nocneAywLAMe 
naKeTbi, npMHaAne^au^Me k noTOKy, 6yAyT 
nepeAaBaTbcn no KaHany nepeAaHM, 
ycTaHOBneHHOMy no yMonnaHMK) Me>KAy 
coceAHMMM y3naMM. 

CocTonHMe noTOKa o6HOBnneTcn nyTeM 
nepeAaHM b BoexoAnLAyfo nMHMio coo6u4eHMn 
"nepeaApecai^Mn", MMeiomero Ty xe caMyKU 

MeTKy M MAeHTMCjDMKaTOp noTOKa, HTO M 

McxoAHbie, m MMeKDinero APyroe BpeMn >km3hm. 
Coo6Li^eHMe "nepeaApecai^Mn" yKa3biBaeT y3ny 
BocxoAnmeM nMHMM nepeAaBaTb Bee 
nocneAyfOLAMe naKeTbi, MMeioiAMe 

xapaKTepMCTMKM, coBnaAaKOLAMe c 

HAeHTM4)MI4MpyeMblMH 1/IAeHTHCjDMKaTOpOM 

noTOKa, no BMpTyanbHOMy KaHany, 
onpeAeneHHOMy MeTKOM. PeiueHMe o 
nepeaApecai^MM npeACTaBnneT cooom TaK>Ke 
pemeHMe MecTHoro ypoBHn, o6pa6aTbiBaeMoe 
y3noM BocxoAnLAeM nMHMM, b to BpeMn KaK 
peiueHMe o KnaccMqbMKai^MM noTOKa nBnneTcn 
peiueHMeM, npMHMMaeMbiM Ha MecTHOM ypoBHe, 
o6pa6aTbiBaeMbiM y3noM HMCXOAnmeM nMHMM. 
CooTBeTCTBeHHO Aa>Ke ecnn y3en HMexoAnmeM 
nMHMM 3anpocMT nepeaApecauMfo KOHKpeTHoro 
noTOKa naKeTOB, y3en BocxoAnLAeM nMHMM 
MO>KeT npMHnTb pemeHMe npMHnTb MnM 
MrHopMpoBaTb 3anpoc o nepeaApecauMM. KpoMe 
Toro, coo6iAeHMn "nepeaApecai^Mn" He 
noATBep>KAatoTcn. BMecTO 3Toro nepBbiM naKeT, 
npMXOAniAUM no HOBOMy BMpTyanbHOMy KaHany, 
cny>KMT Ann yKa3aHMn Ha to, hto 3anpoc 
nepeaApecai^nn npkiHnT. 

B HacTonmeM M3o6peTeHMM npoTOKon IFMP 
CMCTeMHoro nporpaMMHoro oSecneneHMn 
BKntonaeT npoTOKon 6nM30CTM IFMP m npoTOKon 
nepeaApecaAMM IFMP. npoTOKon 6nM30CTM 
IFMP no3BonneT CMCTeMHOMy y3ny ("xocTy", 
6a30BOMy KOMMyTai^MOHHOMy 6noKy MnM 
LunK330BOMy 6noKy KOMMyTai4MM) onpeAenMTb 
MAeHTMqbMKai^MOHHbie A^HHbie CMCTeMHoro y3na 
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Ha flpyroM KOHi^e jiuhmh cba3m. KpoMe Toro, 
npoTOKon 6nw30CTM IFMP Mcnonb3yeTcs Ana 

CHHXpOHM3ai_|HH COCTOflHMM B J1HHHM CBA3M, RTin 

onpeAejieHMJR Toro, Kor^a CMCTeMHbiM y3en Ha 
flpyroM KOHi4e jimhmh cbh3m M3MeHfleTca, m nri* 
o6ivieHa nepe^HfiMH IP aflpecoB, npucBoeHHbix 
jimhmm CBA3I/I. C ncnonb30BaHneM npoTOKona 
nepeaApecai4MM I FMP cucTeivia mo>kgt 
HanpaBJinTb cooGLi^eHun "nepeaApecaL|Mfl" no 

J1HHMM CBA3H TOJIbKO nOCJie TOrO, K3K CMCTeMa 

ncnojib3yeT npoTOKon 6jim30cth I FMP atia 
MfleHTM($iHKai4nn flpyroro cucTeMHoro y3na Ha 

flpyrOM KOHL^e JIMHMM CBA3M M flOCTM>KeHMfl 
CHHXpOHM3ai4MM COCTOflHMM B JIMHMM CBA3M. 

Jlioooe cooGmeHMe "nepeaflpecai^Mfl", 
npuHMMaeivioe no jimhmm cba3m, He flocTMriueM 

CMHXpOHM3ai_\MM COCTOflHUM, flOJ1>KHO 

OTSpaCblBaTbCfl. ripOTOKOJI 0T1M30CTM IFMP M 

npoTOKon nepeaflpecai^MM IFMP AeTanbHO 
onMcaHbi nocne M3Jio>KeHHoro HM>Ke noApoo"Horo 
onucaHMfi pa6oTbi cucTeivibi. 

flna MJimocTpai^MM npeMMymecTB, 
npeflocTaBJi^eivibix CMCTeMOM, 6yfleT 
paccMOTpeH KOHKpeTHbiM npMMep, 

onucbiBa^mMM KnaccMcjDMKai^MK) noTOKa m 
nepea,apecai4MK3 b cootbotctbm m c HacTOflm.MM 
M3o6peTeHneM npM Mcnonb30BaHMM 

KOHcj3Mrypau,MM noKaribHOM ceTM, noAOOHOM 
npeflCTaBJieHHOM Ha cjDnr.2a. B nacTHOCTM, b 
npMMepe paccMaTpMBaeTca B3aMMOfleMCTBMe 

Me>Kfly nepBbIM M BTOpbIM LUniOSOBblMM SnoKaMM 
KOMMyTai4MM 21 M 6a30BblM KOMMyTai4MOHHblM 

otiokom 1 no ctpwr.2a. ripM 3anycKe cucTeMbi 
Me>KAy nporpaMMHbiM ooecneneHMeM CMCTeMbi, 
BbinoriHfieivibiM Ha KOHTponnepax 6a30Boro 
KOMMyTai_\MOHHoro 6noKa 1 m Ka>KAoro M3 
coce,qHMX y3noB (b AaHHOM npMMepe nepBoro n 
BToporo LunK)30Bbix otiokob KOMMyTau,MM 21), no 
yiy/iojinaHMK) ycTaHaBJiMBaeTCFi BMpTyanbHbiM 
KaHan nepecbiriKM ATM AaHHbix. KorAa IP-naKeT 
nepeAaeTCfl ot ochobhom onepauMOHHOM cpeflbi 
35 2 noKaribHOM ceTM no jimhmm cba3m 
39 1 ceTeBoro ypoBHfl, IP-naKeT npMHMMaeTca 

nepBbIM LUJlKD30BblM GflOKOM KOMMyTai4MM 21 

nepe3 OAHy M3 ero nnaT ceTeBoro MHTepcftewca 
noKaribHOM ceTM. 3aTeiw nporpaMMHoe 
o6ecneneHMe b nepBOM LiirifO30BOM 6noKe 
KOMMyTai^MM 21 aHariM3MpyeT IP-naKeT m 
BbinoriHaeT MHKancyn^u.MHD no yMonnaHMio 
coAep>KMMoro IP-naKeTa Arm nepeAaHM no 
jimhmm 33 4 (ycTaHOBneHHOM Me>KAy nnaTOM ATM 
ceTeBoro MHTepcjDeMca nepBoro i_unio30Boro 
oriOKa KOMMyTai^MM 21 m BbicpaHHbiM nopTOivi 
annapaTHbix cpeACTB ATM kom MyTaTopa b 

6a30BOM KOMMyTaU,MOHHOM onoKe 1) K 6a30B0My 

KOMMyTai^MOHHOMy 6noKy 1. 3aTeM annapaTHbie 
cpeACTBa ATM KOMMyTaTopa HanpaBnaioT ATM 
aneivieHTbi AaHHbix k nnaTe ATM ceTeBoro 
MHTepcpeMca 9 b KOHTponnepe KOMMyTau,MM 9, 
KOTopbiM 3aTeM noBTopHO KOMnoHyeT naKeT m 
HanpaBJiaeT IP A^WTarpaMMy k CMCTeMHOMy 
nporpaMMHOMy o6ecneHeHMK3 b KOHTponnepe 
KOMMyTai_|MM Ann IP MapiupyTM3ai4MM. 
KoHTponnep KOMMyTai4MM HanpaBnaeT naKeT 
oGbiHHbiM o6pa3QM no ycTaHOBneHHOMy no 
yMormaHMK) KaHany nepeAaMM, KOTopbiM 6bin 
nepBOHananbHO ycTaHOBneH Me>KAy 6a30BbiM 

KOMMyTai4MOHHblM OTIOKOM 1 M BTOpbIM 
LLinK)30BblM OJIOKOM KOMMyTaU,MM 21 npM 

3anycKe. KpoMe Toro, KOHTponnep KOMMyTai4nn b 
6a30BOM KOMMyTai^MOHHOM 6noKe 1 BbinoriH^eT 
KnaccMcjDMKai^Mio noTOKa no naKeTy aji^ 
onpeAeneHMFi Toro, cneAyeT jim nocneAyHDiAMe 
naKeTbi, npMHaAne^au^Me TOMy >Ke caMOMy 
noTOKy, HenocpeACTBeHHO KOMMyTMpoBaTb 
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annapaTHbiMM cpeACTBaMM ATM, mjim 
npoAori>KaTb MapujpyTM3MpoBaTb mx nosianHO c 
Mcnonb30BaHMeM CMCTeMHoro nporpaMMHoro 
o6ecneneHM?i. Ecjim nporpaMMHoe o6ecneHeHMe 
KOHTponriepa KOMMyTai^nn npuHMMaeT penieHne, 

Ml TO nOTOK AOTDKeH KOMMyTMpOBaTbCn, TO OHO 

Bbi6npaeT CBoGoAHyK) MeTKy (MeTKy x) M3 
npocTpaHCTBa MeTOK (npocTpaHCTBO MeTOK 
npeACTaBrmeT co6om npocTO onpeAeneHHbiM 
AMana30H MAeHTMCtpMKaTopoB VPI/VCI) BXOAHoro 
nopTa (nopTa i), Ha kotopom npMHAT naKeT. 
KoHTponnep KOMMyTau,MM TaioKe Bbi^MpaeT 
CBoGoAHyio MeTKy (MeTKy x') Ha CBoeM nopTe 
ynpaBJieHMjq (pearibHbiM mjim b m pTy aji b h bi m nopT, 

KOTOpbIM KOHTpOTinep KOMMyTai^MM coeAMHeH c 
ATM KOMMyTaTopoM). C Mcnonb30BaHMeM 
npoTOKona GSMP cucTeMHoe 

nporpaMMHoe oSecneneHMe noAaeT kom a h Ay 
ATM KOMMyTaTopy OTo6pa>KaTb MeTKy x Ha 
bxoahom nopTe i b MeTKy x' Ha nopTe 
ynpaBneHMiR c. nocne Toro KaK KOMMyTaTop 
B03BpaTMT Ha3aA coo6m,eHMe noATBep>KAeHM?i 
npMeMa npoTOKona GSMP, KOHTponnep 
KOMMyTaL\MM HanpaBn^eT coo6m,eHMe 
"nepeaApecaL\M5R" (IFMP REDIRECT) b 
BOCXOA^Lnyto nMHMK) npeAbiAy^eMy y3ny (b 
AaHHOM npMMepe nepBOMy LunK)30BOMy y3ny 
KOMMyTai^MM 21), ot KOToporo nocTynMn AaHHbiM 
naKeT. Coo6meHMe "nepeaApecai4Mfl" 
npeACTaBn^eT cooom npocTO KOMaHAy ot 
6a30Boro KOMMyTai4MOHHoro 6noKa 1 k nepBOMy 
LunkD30BOMy y3ny KOMMyTai4MM 21 nepeAaBaTb 
Bee nocneAyJOLU.Me naKeTbi c nonfiMM 3aronoBKa, 
coBnaAafom.MMM c cooTBeTCTByfoii^MMM nonjiMM, 

yK33aHHblMM B MAeHTMCjDMKaTOpe noTOKa 

coo6meHMfl "nepeaApecai^Mfl" b BMpTyanbHbiM 
ATM KaHan, onpeAeneHHbiM MeTKOM coo6u4eHM?i 
"nepeaApecauMfl". EcnM TonbKO cocTOHHMe 
noTOKa He 6yAeT oGHOBneHO, npe>KAe neM 
MCTeneT BpeMfl >km3hm coo6m,eHMfl 
"nepeaApecauMfl", CBfl3b Me>KAY noTOKOM m 
MeTKOM coo6m l eHMfi "nepeaApecau.M?!" Aon>KHa 
6biTb OTMeHeHa, hto npMBeAeT k TOMy, hto 
nocneAyfou4Me naKeTbi noTOKa SyAyT 
nepecbinaTbca no KaHany, ycTaHOBneHHOMy no 
yMonMaHMio (ycTaHOBneHHOMy nepBOHananbHO 
npM sanycKe) Me>KAy Ga30BbiM KOMMyTai^MOHHbiM 
6noKOM 1 m nepBbIM LuniosoBbiM otiokom 

KOMMyTaLJ,MM 21 . 

EcnM nepBbIM ujnf030BOM 6noK KOMMyTauMM 
21 npMHMMaeT 3anpoc b coo^meHMM 
"nepeaApecai^Mfl", nepecnaHHOM 6a30BbiM 
KOMMyTauMOHHbiM 6noKOM 1, naKeTbi, 
npMHaAne>KaLHMe A^HHOMy noTOKy, SyAyT 
npM6biBaTb Ha nopT c KOHTponnepa KOMMyTai^MM 
c MeTKOM x 1 ATM VPI/VCI. naKeTbi oyAyT 
nepeKOMnoHOBbiBaTbca m Mapi±ipyTM3MpoBaTbca 
CMCTeMHbiM nporpaMMHbiM o6ecneneHMeM, ho 
npoueAypa ycKopneTCfi b pe3ynbTaTe Toro, mto 
npeAbiAym.ee peujeHMe o MapLupyTM3ai4MM atia 

nOTOKa KSLJJMpOBaHO M MHAeKCMpOBaHO MeTKOM X' 

b CMCTeMHOM nporpaMMHOM oSecneneHMM. 

COOTBeTCTBeHHO OHeBMAHO, 4TO nOTOK MO>KeT 

6biTb MapKMpoBaH, ho He o6fl3aTenbHO Aon>KeH 

KOMMyTMpOBaTbC?!. 

OAHO M3 B3>KH blX npeMMyU^eCTB KOMMyTaL^MM 

CTaHOBMTCfl oneBMAHbiM b CMTyai^MM, KorAa y3en 
HMCXOAfliASM nMHMM (b a^hhom npMMepe BTOpOM 
LunK)30B0M 6noK KOMMyTai4MM) TaioKe ynacTByeT 
b nepeaApecaunn Toro >Ke caMoro noTOKa. KorAa 
6a30BblM KOMMyTaUMOHHbIM 6noK 1 

Mapi_upyTM3MpyeT nepBOHananbHbiM naKeT, 
npMHaAne>KaLLJ 1 MM noTOKy, k BTopoMy iunio30BOMy 
6noKy KOMMyTai4MM 21 no ycTaHOBneHHOMy no 
yMonMaHMio Me>KAy hmmm KaHany, to y3en 
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HMCxofljRLnew jiuhmm ( b flaHHOM cnynae BTOpOM 
LUJif030BOLii 6jiok KOMMyTaunn 21) 
nepeKOMnoHOBbiBaeT naKeT n nepecbinaeT ero 
o6bNHbiM o6pa30M. flna naKeTa, npuHfiToro Ha 
ero nopTe j, BTopofi u_inio30BOM ojiok 
KOMMyTai^kin 21 TaioKe BbinonHfieT 
KnaccMcjDMKau.Mfo noTOKa n npuHniwaeT peiueHMe 
Ha CBoeM noKanbHOM ypoBHe b BMfle TaoTiMu.bi, 
cneAyeT nn KOMMyTupoBaTb nocneflyfOLi^ne 
naKeTbi, npuHaAne^au^ne GTQMy noTOKy, nnn 
npoflonxaTb nepecbiriKy naKeTOB b 
KOHTponnepe. EcnM BTopofi lujihd30bom ojiok 
KOMMyTai4nn 21 npuHMMaeT peujeHne, hto 
nocneAyHDLUHe naKeTbi, npMHaAnewamMe 3TOMy 
noTOKy, cneflyeT KOMMyTupoBaTb, oh nepeAaeT 
CBoe co6cTBeHHoe cooo'LLJ.eHMe 

"nepeaflpecai^ufi" (co cbocoahom MeTKoi/i y Ha 
ero nopTe j, nfleHTMcjDMKaTopoM noTOKa n 
BpeivieHeM >km3hm) b Bocxofl^Lnyfo jimhukd k 
6a30BOMy KOMMyTau,MOHHOMy 6noKy 1 . Ea30BbiM 
KOMMyTai4MOHHbiCi ojiok 1 MO>KeT npuH^Tb nnn 
nrHopupoBaTb flaHHbiti sanpoc o 
nepeaflpecauMM. Ecnn 6a30BbiM 

KOMMyTai_|noHHbiM ojiok 1 npMHMMaeT peujeHne 

KOMMyTHpOBaTb nOTOK, TO CMCTeMHOe 

nporpaMMHoe ooecneneHMe b KOHTponnepe 
KOMMyTai^MM 6a3QBoro KOMMyTau,MOHHoro 6noKa 
OTo6pa>KaeT MeTKy x Ha nopTe i b MeTKy y Ha 
nopTe j. TaKMM o6pa30M, TpaqbMK 6"onbi_ue He 
nepecbinaeTC^ npoi4eccopy ynpaBneHi/m 
KOMMyTai4Mew, a HenocpeflCTBeHHO 

KOMMyTupyeTCfl Ha TpeoyeMbiCi BbixoflHOM nopT 
annapaTHbix cpeflCTB ATM KOMMyTaTopa. 
CooTBeTCTBeHHO Becb nocneflyioLHHM TpacjDMK, 
npnHaAne>KaLi^nCi k flaHHOMy noTOKy, MOKeT 
KOMMyTupoBaTbca nojiHOCTbKD b npeflenax 
annapaTHbix cpeflCTB ATM KOMMyTaTopa 
6a30Boro KOMMyTauMOHHoro onoKa 1 . EcnM 
naKeT npuxoflUT ot nopTa ATM KOMMyTaTopa 
6a30Boro KQMMyTau,MOHHoro 6rioKa 1 , to btopom 
ujrif030Bow 6j~iok KOMMyTaunn 21, 
Mcnorib3yioLL^Mi?i cbohd nnaTy ceTeBoro ATM 
MHTepcj^eMca, npuHUMaeT stot naKeT no ATM 

J1HHMH CBA3M 33s. 3aTeM BTOpOM LliriK)30BOM 6j"IOK 

KOMMyTai4nn 21 nepeKOMnoHOBbiBaeT m 
nepeflaeT naKeT nepe3 cbohd nnaTy ceTeBoro 
MHTepcpeMca no jimhum 39 2 b noKanbHyio ceTb 
35 2 - norib30BaTenbCKoe ycTpoMCTBO 41, nxi* 
KOToporo npeflHa3HaHaeTC?i naKeT, nonynaeT ero 
M3 noKanbHOM ceTM 35 2 nepes nnaTy ceTeBoro 
MHTepcjDeMca 43 nonb3OBaTenb0Koro 

ycTpowcTBa. 

Ecnn CHCTeMHbifi y3en (b ashhom npuMepe 
6a30Bbifi KOMMyTaunoHHbiM ojiok 1) npMHMMaeT 
coo6"meHMe "nepeaApecau,Mfl", oh TaioKe 
M3MeHaeT MHKancynai^nK), ncnonb30BaHHyio nxifl 
nepeaApecyeivioro noTOKa. BiviecTO 

ncnonb30BaHH?i ycTaHOBneHHOM no yMonnaHMio 
MHKancynflunn, Mcnonb3yeMOM atia IP-naKeTOB b 
ycTaHOBneHHOM no yMonnaHHK) KaHane 
nepeAaHM, cucTeMHbiM y3en mo>kbt 
ncnonb30BaTb APyroM Tun MHKancynflu,MM b 
3aBncnMOCTM ot TMna noTOKa. TaKMM o6pa30M 3 
6a30BbiM KOMMyTai^HOHHbiPi ojiok 1 
MHKancynnpyeT nocneAyioLnixie naKeTbi, 
npHHaAnewamne AaHHOMy noTOKy, n nepeAaeT 
mx no onpeAeneHHOMy BMpTyanbHOMy KaHany, 
yKa3aHHOMy MeTKOM y. HeKOTopbie TMnu 
MHKancynfli^MM MoryT yAan^Tb onpeAeneHHbie 
nonn M3 IP-naKeTa. EcnM otm nona yAaneHbi, 
CMCTeMHbiM y3en, kotophm BbiAan coo6meHMe 
"nepeaApecai^Mfi", 3anoMMHaeT non?i m 
CB33biBaeT non?i c onpeAeneHHbiM 
BMpTyanbHbiM ATM KaHanoM. B cny^ae 
pacciviaTpMBaeMoro npMMepa, ecnM 6a30Bbii?i 
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KOMMyTai^noHHbiM 6noK 1 npuHMMaeT 
coo6Lu,eHMe "nepeaApecai4Mfl", nepeAaHHoe 

BTOpbIM LUni030BblM 6nOKOM KOMMyTai^MM 21, TO 
6a30BblM KOMMyTai^MOHHblM OJIOK 1 3anoMMHaeT 

nonfl n CB?i3biBaeT non?i c onpeAeneHHbiM 
BMpTyanbHbiM ATM KaHanoM, onpeAeneHHbiM 
MeTKOM y. AHanorMMHO, ecnM nepBbiPi iuni030B0M 
6noK KOMMyTai4MM 21 npMHMMaeT cooGmeHMe 
"nepeaApecai^Mfl", nepecnaHHoe nepBbiM 
KOMMyTaU,MOHHblM SnoKOM 1 , to nepBbiM 
iuni030B0M 6noK KOMMyTauMM 21 3anoMMHaeT 
nonfl m CBA3biBaeT nonyi c onpeAeneHHbiM 
BMpTyanbHbiM ATM KaHanoM, onpeAeneHHbiM 
MeTKOM x. nonHbiM naKeT MO>KeT 6biTb 
BoccTaHOBneH c Mcnonb30BaHMeM BXOAaii^eM 
MeTKM Ana AOCTyna k 3anoMHeHHbiM non?iM. 
3tot cnocoo" oGecneHMBaeT onpeAeneHHyHD 
CTeneHb 3auj,MLi^eHHOCTM nyTeM 3anpeLneHMn 
nonb30BaTenio ycTaHaBnMBaTb KOMMyTMpyeMbiM 
noTOK b pa3peiueHHoe MecTO Ha3HaneHMfl MnM 
nyHKT o6cny>KMBaHM^ 3a npeAenaMM cpeACTBa 
3aLAMTbi m 3aTeM M3MeH?iTb 3aronoBOK IP-naKeTa 
Ana nonyneHMfi AOCTyna k 3anpei4eHHOMy MecTy 
Ha3HaHeHMq. 

Ka>KAbiM CMCTeMHbiM y3en noAAep>KMBaeT 
TaMMep cjDOHOBoro BoccTaHOBneHMfi. EcnM 
BpeMfl TaMMepa cjDOHOBoro BoccTaHOBneHMfl 
MCTeKno, to cocTO^HMe Ka>KAoro noTOKa 
aHanM3MpyeTca. EcnM noTOK npMHfin TpacjDMK c 
MOMeHTa nocneAHero nepMOAa 

BoccTaHOBneHMfl, CMCTeMHbiM y3en 
BoccTaHaBnMBaeT cocTO^HMe noTOKa nyTeM 
HanpaBneHM^ coo6uj,eHM5i "nepeaApecau,Mjq" b 

BOCXOA^LHyHD nMHMHD C TOM >Ke CaMOM MeTKOM M 
MAeHTMCjDMKaTOpOM nOTOKa, HTO M B MCXOAHOM 

coo6m 1 eHMe "nepeaApecau.Ma", a TaioKe c 
yKa3aHMeM BpeMeHM >km3hm. EcnM noTOK He 
npMHfin TpacjDMKa c MOMeHTa nocneAHero 
nepMOAa BoccTaHOBneHM^, to CMCTeMHbiM y3en 
yAanaeT K3UJMpoBaHHoe cocToaHMe noTOKa. 
CMCTeMHbiM y3en yAanaeT cocTO^HMe noTOKa 
nyTeM BbiAaHM coo6uj,eHM^ "BoccTaHOBneHMe" 
(RECLAIM) b BOCXOA^LnyK) nMHMKO An?i 

BOCCTaHOBneHM?! yKa3aHHOM MeTKM An^ 

noBTopHoro Mcnonb30BaHMfi. OAHaKO noKa y3en 
BocxoAflmeM nMHMM He nepeAaeT cooGu^eHMe 
noATBep>KAeHMa npMeMa coo6uj,eHMfl 
"BoccTaHOBneHMe" (IFMP RECLAIM ACK), 
KOTopoe npMHMMaeTca y3noM, nepeAaBUJMM 
coo6u4eHMe "BoccTaHOBneHMe", cocTOAHMe 
noTOKa He OTMeH^eTC^ m MeTKa He MO>KeT 6biTb 
noBTopHO Mcnonb30BaHa. noATBep>KAeHMe 
npMeMa coo6iAeHM?i "BoccTaHOBneHMe" 
ocBo6o>KAaeT 3anpoiueHHyio MeTKy. CMCTeMHbiM 
y3en onpeAenaeT, npMH?in jim noTOK Tpacf)MK 

AByMfl pa3nMHHblMM nyTflMM, B 3aBMCMMOCTM OT 

Toro, ko m My t m po Bancs jih noTOK MnM HeT. flnfl 

nOTOKOB, KOTOpbie MapKMpOBaHbl, HO He 

KOMMyTMpoBanMCb, KOHTponnep CMCTeMHoro 
y3na aHanM3MpyeT CBoe coScTBeH Hoe 
cocTOAHMe atis npoBepKM Toro, npMH^n nM noTOK 
KaKOM-nM6o TpacjDMK b npeAbiAyujMM nepMOA 
BoccTaHOBneHMe. flns noTOKOB, KOTopbie 
KOMMyTMpoBanMCb, KOHTponnep CMCTeMHoro 
y3na 3anpaujMBaeT annapaTHbie cpeACTBa ATM 
KOMMyTaTopa c Mcnonb30BaHMeM coo6uj,eHM?i 
npoTOKona GSMP, htoGn npoBepMTb, 
HaxoAMnca nM HeAaBHO b aKTMBHOM coctoahmm 

KOHKpeTHbIM KaHan. COOTBeTCTBeHHO B 

paccMaTpMBaeMOM npMMepe 6a30BbiM 
KOMMyTauMOHHbiM 6noK 1 KOHTponMpyeT Tpac^MK, 
HTo6bi npoBepMTb, 6bin nM OTo6pa>KeH AaHHbiM 
KOHKpeTHbIM noTOK c nepBoro u_mio30Boro 6noKa 
KOMMyTau,MM 21 Ha nopT ynpaBneHMiR 6a30Boro 
KOMMyTau,MOHHoro 6noKa 1, MnM OTo6pa>KeH c 
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nepBoro u_inio30Boro 6\noKa KOMMyTai4nn 21 Ha 
btopom lujik)30BOM 6\noK KOMMyTai4MM 21 nepe3 
ATM KOMiwyraTop b 6a30BOM KOMMyTau,MOHHOM 
6noKe 1 . Ecjim flaHHbiw iiotok He npuHMMan 
HeflaBHO TpacjDMKa b n peALU ecT By hdli^ n m nepnofl 

O^HOBfieHUFI, TO 6a30BblM KOMMyTai^MOHHblM 

6noK 1 nepeflacT coo6meHMe "BoccTaHOBJieHne" 
npoTOKona IFMP v\ yp,annej cocTOHHue noTOKa, 
ecnn npuHATO coo6Li^eHne noATBep>KAeHMfl 
IFMP RECLAIM ACK. TaKMM o6pa30M, BTopoM 
LuriK)30Bow 6jiok KOMMyTaunH 21 KOHTporinpyeT 
TpacjDHK, HTo6bi npoBepnTb, 6bin nn OTo6pa>KeH 
flaHHbiw KOHKpeTHbm iiotok c nopTa ynpaBJieHU^ 
6a30Boro KOMMyTaunoHHoro onoKa 1 Ha btopom 
LuriK)30BOL?i 6noK KOMMyTai^nn 21 . KpoMe Toro, 
rnaBHbiM KOMnbioTep/cepBep/paoonafl CTaHi^Mfl, 

OCHaLHeHHbie COOTBSTCTByJOUJI/lM CMCTeMHblM 

nporpaMMHbiM o6ecneHei-ineM, TaioKe ocHameHbi 

TaPlMepOM CjDOHOBOrO BOCCTaHOBJieHUfl. 

KoHTpormpyfl TpacjoMK, HToSbi npoBepnTb, 6bin 
nn KaKOM-nn6o iiotok OTo6pa>KeH Ha Hero, 
maBHbiM KOMnbKrrep MoxeT nepeAaTb 
cooo"meHi/ie "BoccTaHOBneHne" m yflannTb 
cocTOAHMe noTOKa, ecnn npuH^TO coo^Li^eHne 
noflTBepKfleHMfl IFMP RECLAIM ACK. 

KaK onucaHO Bbiuje, npoTOKon 6jih30cth 
IFMP ncnonb3yeTca Anfl ycraHOBneHMfl 
CMHxpoHH3ai4nn coctohhmm, a TaioKe Ann 

MfleHTUCjDMKaUHH COCeAHHX CMCTeMHblX y3flOB n 

o^MeHa IP-aflpecaMM. flna LjeneM" npoTOKona 
6riM30CTM IFMP CMCTeMHblM y3en MMeeT TpM 

B03MO>KHblX COCTOflHMfl Pf]5\ KOHKpeTHOM J1MHMM 

CB33M: SYNSENT (nepeflaHO coo6u4eHMe 

CMHXpOHM3ai_|MM), SYNRCVD (npMHflTO 

cooGmeHMe CMHxpoHM3ai4MM) 3 ESTAB 

(CMHXpOHM3ai^Mfl yCTaHOBJieHa). CMHXpOHM3ai_|Mf1 
COCTOflHMM B J1MHMM CBA3M (KOrAa CMCTeMHblM 

y3en flocTMraeT coctoahmh ESTAB Anfl jimhmm 
cbw3m) Tpe6yeTC3, npe>KAe neM CMCTeMa CMO>KeT 
nepeflaBaTb KaKMe-riM6o cooSLijeHMfl 
nepeaflpecai4MM c Mcnonb30BaHMeM npoTOKona 
nepeaflpecai^MM IFMP. 

Ha cjDMr. 8a npeACTaBneHa CTpyKTypa 
o6o6meHHoro cooo~meHMfl 300 npoTOKona 
6riM30CTM IFMP. Bee coo6meHMfl npoTOKona 
6riM30CTM IFMP MHKancyjiMpoBaHbi b IP-naKeTe. 
Ha c(3Mr. 8b noKa3aH o6o6"meHHbiM IP-naKeT (b 
ero coBpeMeHHOM BepcMM Ipv4) c noneM flaHHbix 
nepeMeHHOM AnMHbi, b kotopom MO>KeT 6biTb 
MHKancyriMpoBaHO coo6LneHMe npoTOKona 
6riM30CTM IFMP. B KanecTBe yKa3aTena Toro, 
hto IP-naKeT coAep>KMT IFMP-coo6LneHne, none 
npoTOKona b IP-3aronoBKe MHKancyriMpoBaHHoro 
IP-naKeTa aoj~i>kho coAepwaTb Aec?iTMHHoe 
3HaneHMe 101. none BpeMeHM >km3hm b 
3aronoBKe IP-naKeTa, MHKancynMpyfomero 
IFMP-coo6LneHMe 5 ycTaHaBTiMBaeTCFi Ha 1. 
TaKMM o6pa30M, Bee coo^LneHMfl npoTOKona 
6jim30ctm IFMP nepeAaioTcn no orpaHM^eHHOMy 
IP-aApecy MecTa Ha3HaneHMfl nepeAaHM 
(255.255.255.255) c Mcnorib30BaHMeM aApeca b 
none aApeca MecTa Ha3HaneHMfl IP-3aronoBKa. 
KaK noKa3aHO Ha cpMr. 8a, cooo"LneHMe 300 
npoTOKona 6\nM30CTM IFMP BKntonaeT (b nop^AKe 
ot CTapiuero 6MTa k MnaALueMy) cneAyfou^Me 
nonn: 8-6MTOBoe none "BepcMfl" (302), 
8-6MTOBoe none "Op Code" (304), 16-6MTOBoe 
none "KOHTponbHaa cyMMa" (306) b KanecTBe 
nepBoro 32-6MTOBoro cnoBa; 3K3eMnnap 
nepeAaTHMKa (308) b KanecTBe BToporo 
32-6MTOBoro cnoBa; 3K3eMm"mp "paBHoro no 
nono>KeHMio" (310) b KanecTBe TpeTbero 
32-6MTOBoro cnoBa; MAeHTMcjDMKai^M^ "paBHoro 
no nonoxeHMio" (312) b KanecTBe neTBepToro 
32-6MTOBoro cnoBa; cneAyKOLUMM HOMep 
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nocneAOBaTenbHOCTM "paBHoro no nonoxeHMio" 
(314) b KanecTBe n^Toro 32-6MTOBoro cnoBa m 
nepeneHb aApecoB (316), npeACTaBnynoii^MM 
co6om none nepeMeHHoro HMcna 32-6MTOBbix 
cnoB. 

B cooGii^eHMM npoTOKona 6nM30CTM IFMP 
none "BepcMfl" 302 onpeAenaeT BepcMio 
npoTOKona IFMP, Mcnonb3yeMyio b AaHHbiM 
MOMeHT BpeMeHM. none "Op Code" 304 
onpeAenaeT cjDyHKi^MK) coo6LL\eHMfl npoTOKona 
6nM30CTM IFMP. B paccMaTpMBaeMOM BapMaHTe 
ocyLi^ecTBneHM^ MMeioTCfi neTbipe B03MO>KHbix 
KOAa, T.e. cpyHKL4MM coo^LAeHMM npoTOKona 
CT1M30CTM IFMP: SYN (coo6m©HMe 
CMHxpoHM3au,MM ; Op Code =0), SYNACK 

(COOGU^eHMe nOATBep>KAeHMSR CMHXpOHM3ai_|MM, 

Op Code= 1), RSTACK (cooSmeHMe 
noATBep>KAeHMa c6poca, Op Code=2), ACK 
(cooGu^eHMe noATBep>KAeHMa, Op Code=3). B 
Ka>KAOM CMCTeMHOM y3ne HeoGxoAMM TaMMep 
An?i nepMOAMHecKoro reHepMpoBaHMjq 
coo6LU,eHMM SYN, SYNACK, ACK. B 
paccMaTpMBaeMOM BapMaHTe ocymecTBneHM^ 
nepMOA TaMMepa paBeH 1 c, ho MoryT 6biTb 
onpeAeneHbi m ApyrMe AnMTenbHOCTM nepMOAOB 
TaMMepa. EcnM 3Ha^eHMe TaPiMepa MCTeKno, m 
CMCTeMHblM y3en HaxoAMTca b coctoshmm 
SYNSENT, to CMCTeMHblM y3en c6pacbiBaeT 
TaMMep m nepeflaeT coo^meHne SYN npoTOKona 
6nM30CTM IFMP. EcnM 3HaneHMe TaMMepa 
MCTeKno m CMCTeMHblM y3en HaxoAMTca b 
coctoahmm SYNRCVD, to CMCTeMHblM y3en 
c6pacbiBaeT TaMMep m nepeAaeT cooGmeHMe 
SYNACK npoTOKona 6nM30CTM IFMP. EcnM 
3HaneHMe TaMMepa MCTeKno m CMCTeMHblM y3en 
HaxoAMTcn b coctoahmm ESTAB, to CMCTeMHblM 
y3en c6pacbiBaeT TaMMep m nepeAaeT 
coo^LAeHMe ACK npoTOKona 6nn30CTM IFMP. 

KoHTponbHaa cyMMa 306 npeACTaBnaeT 
co6om 16-6MTOBoe AononHeHMe ao eAMHMi4bi 
cyMMbi AononHeHMM ao eAMHMi4bi cneAyioiUMX 
BenMHMH : non?i aApeca MCTOHHMKa, aApeca 
MecTa Ha3HaneHMfi, npoTOKona m o6Li^eM a^mhw 
coo6meHM^ npoTOKona 6nM30CTM IFMP. 
KoHTponbHaa cyMMa 306 Mcnonb3yeTC?i 
cucTeMOM Ana i^enew KOHTponsq olum6ok. 

l~lpM o6cy>KAeHMM npoTOKona IFMP noH^TMe 
"nepeAaTHMK" othocmtca k CMCTeMHOMy y3ny, 
KOTopbiM nepeAaeT coo6meHMe npoTOKona 
IFMP, a noHATMe "paBHbiM no nono>KeHMKo" 
OTHOCMTC^ k CMCTeMHOMy y3ny, K KOTOpOMy 
nepeAaTHMK nepeAaeT coo6iu 1 eHMe npoTOKona 

IFMP ATlfl nMHMM CB^3M. 

B coo6u^eHM?ix SYN, SYNACK, ACK 
npoTOKona 6nM30CTM IFMP 3K3eMnnap 
nepeAaTHMKa 308 npeACTaBnaeT co6om "HOMep 
3K3eMnnflpa" nepeAaTHMKa Ann nMHMM cbe3m. 

YKa3blBafl KOHKpeTHbIM 3K3eMnn?ip nMHMM, HOMep 

3K3eMnnnpa npeACTaBnaeT 32-6MTOBoe 
HeHyneBoe HMcno, Ana KOToporo rapaHTMpoBaHa 
ero yHMKanbHOCTb b npeAenax 6nM>KaMLuero 
npoLunoro, m ero M3MeHeHMe, ecnM nMHMa MnM 
CMCTeMHblM y3en bboastca b A©MCTBMe nocne 

OTK33a. COOTBeTCTBeHHO K3>KAafl nMHMfl MMeeT 
CBOM C06CTBeHHblM yHMKanbHbIM HOMep 

3K3eMnnspa. 3K3eMnnnp nepeAaTHMKa 
Mcnonb3yeTCfi Ans onpeAeneHM^ Toro, KorAa 
nMHMfi BHOBb CTana pa6oTocnoco6HOM nocne 
OTKa3a, MnM KorAa MA@HTMcjz>MKai4M?i paBHoro no 
nono>KeHMfo Ha APyroM KOHi4e nMHMM 
M3MeHMnacb. (3K3eMnnfip nepeAaTHMKa 308 
Mcnonb3yeTC5R aHanorMHHO TOMy, KaK 
Mcnonb3yeTC?i mcxoah biM HOMep 
nocneAOBaTenbHOCTM (ISN) b npoTOKone TCP.) 
fljifi coo6Li^eHMfl RSTACK npoTOKona 6nM30CTM 
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IFMP 3K3eMnnap nepeflaTHMKa 308 
ycTaHaBJinBaeTca Ha 3HaneHMe nona 310 
sraeMnnapa paBHoro no nonoxeHnio H3 
BxoflfiLi^ero coo6Li^eHnsq, KOTopoe o6ycnoBnno 
cjDopivinpoBaHMe coo6u4eHM?i RSTACK. 

B cooeujeHMflX SYN, SYNACK, AGK 
npoTOKona 6nM3QCTM IFMP none 310 
3K3eMnnapa paBHoro no nonoxeHMto 
npeflCTaBJiaeT co6om to, hto nepeflaTHHK 
CHUTaeT TeKymuM HOMepoM 3K3eMnnapa Ana 
paBHoro no nonoweHMio Ana ashhom jiuhmh. 
Ecjim b nepeAaTHHKe He n3BecTeH TeKyiAMM 
HOMep 3K3eMnnapa Ana paBHoro no nonoxeHnio 
Ana AaHHOM nnHUMjo none 310 3K3eMnnapa 
paBHoro no nonoweHMKD ycTaHaBnMBaeTca b 
Hyrib. B cooGLneHMM RSTACK npoTOKona 
6riM30CTM IFMP none 310 3K3eMnnapa paBHoro 
no nojioxeHnio ycTaHaBnMBaeTca Ha 3HaneHMe 
nona 308 3K3eivinrmpa nepeAaTHMKa H3 
BXOAfiLnero coo6iAeHMa, KOTopoe Bbi3Bario 
reHepupoBaHMe coo6u4eHHfl RSTACK. 

flna coo6Li^eHMM SYN, SYNACK, ACK 
npoTOKona 6J1M30CTM IFMP none 312 
MAeHTUcpuKai^nn paBHoro no nonoKeHuro 
npeACTaBJiaeT cooom IP-aApec paBHoro no 
nono>KeHnto ; KOTopbiM, KaK npeACTaBnaeTca Ana 
AaHHoro nepeAaTHUKa coo6LneHMa, HaxoAMTca 
Ha Apyrowi KOHi^e jiuhmm cbjrsm. riepeAaTHHK 
npuHMMaeT IP-aApec, kotopwm HaxoAMTca b 
none aApeca ncTOHHMKa IP-3aronoBKa, 
MHKancynnpyfoiAero cooSmeHMe SYN wnn 
SYNACK, npuHAToe nepeAaTHMKOM, m 
ncnonb3yeT stot IP-aApec b none 312 
MAeHTUcpMKai^nn paBHoro no nono>KeHnto b 
cooGmeHMM npoTOKona IFMP, KOTopoe oh 
nepeAaeT. Ecnn nepeAaTHMK He 3HaeT IP-aApec 
paBHoro no nono>KeHHK3 Ha ApyroM KOHi^e jiuhmh 
CB5R3H, none 312 MA^HTUcjDMKai^nn paBHoro no 
norio>KeHnto ycTaHaBnMBaeTca Ha Hyrib. flna 
coo^meHMfl RSTACK npoTOKona 6nM30CTM IFMP 
none 312 MAeHTMcjDHKai4MH paBHoro no 
nono>KeHnto ycTaHaBnMBaeTca Ha 3HaneHne 
IP-aApeca norm aApeca ncTOHHUKa H3 
IP-3aronoBKa BXOAamero coo(5iAeHMa, KOTopoe 
Bbi3Bano reHepupoBaHMe coo6iAem/m RSTACK. 

none 314 cneAyfOL^ero HOMepa 
nocneAOBaTenbHOCTM paBHoro no nono>KeHMio 
AaeT 3HaneHne nona cneAyHDinero HOMepa 
nocneAOBaTenbHOCTM paBHoro no nono>KeHHK), 
KOTopbiw nepeAaTHHK o>KMAaeT nonynnTb b 
cneAyHDLAeM coo6ineHMM npoTOKona 

nepeaflpecai4nn IFMP. Ecnn 3HaneHne nona 314 
cneAyfOLAero HOMepa nocneAOBaTenbHOCTH 
paBHoro no nonoweHMHD bo BXOAameM 
cooGLneHMM noATBep>KAeHM5q (ACK) npoTOKona 
6nn30CTM IFMP oonbuje, neM SHaneHne, paBHoe 
eAMHUi^e nnioc 3HaneHne HOMepa 
nocneAOBaTenbHOCTH (M3 nocneAHero 
coo6Li4eHMJR npoTOKona nepeaApecaunn IFMP, 
nepeAaHHoro c nopTa, Ha KOTopbiM 6bino 
npuH^TO coo6"LneHMe ACK npoTOKona 6riM30CTM 
IFMP), to nMHHfl Aon>KHa ycTaHaBnuBaTbca b 
ncxoAHoe cocTOAHne. 

none 316 nepeHHa aApecoB npeACTaBnaeT 
cooom nepeneHb M3 OAHoro i/inn 6onee 
IP-aApecoB, KOTopbie npucBoeHbi nnHnn 
nepeAaTHMKOM coo6u4eHMa npoTOKona otim30ctm 
IFMP. nepeneHb Aon>KeH MMeTb no MeHbLuefi 
Mepe OAHy 3anncb, KOTopaa MAeHTMHHa aApecy 
MCTOHHMKa IP-3aronoBKa coo6u\eHV\n npoTOKona 
6nn30CTM IFMP. CoAep>KMMoe nepeHHa He 
wcnonb3yeTCH npoTOKonoM IFMP, a MoxeT 
npeAOCTaBnaTbca Ana npoTOKona 
MapiupyTM3ai4MM. 

Ha o>Mr.8c npeACTaBneHa A^arpaMMa, 
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unnfocTpMpytoLi^aa paooTy cucTeMHoro y3na 
nocne npneivia naKeTa c BXOAaiAMM 
coo6iAeHneM npoTOKona 6nM30CTM IFMP. nocne 
3anycKa cucTeMbi cucTeMHbiM y3en npuHUMaeT 
naKeT c BXOAaLAMM coo6LL^eHneM npoTOKona 
6nn30CTM IFMP (3Tan 320). Ha 3Tane 322 
CHCTeMHbiM y3en onpeAenaeT, aBnneTca nn 
BXOAflinee coo6iAeHne npoTOKona 6nn30CTH 
IFMP coo6Li^eHneM RSTACK. Ecnn BXOAflLi^ee 
coo6meHMe npoTOKona 6nn30CTM IFMP He 
ABnaeTca coo6"meHneM RSTACK (Hanpniviep, 
coo6LU,eHne SYN, SYNACK, ACK), to 
CHCTeMHbiM y3en paooTaeT b cooTBeTCTBMM c 
TeM, KaK noKa3aHO Ha AnarpaMMe coctoshmm Ha 
c|DMr.8d. Ecnn BXOAamee coo6Li^eHne npoTOKona 
6nn30CTM IFMP ABnaeTca coo6LneHMeM 
RSTACK, to cucTeMHbifi y3en npoBepaeT Ha 
3Tane 324, coBnaflaK)T nn 3HaHem/m 3K3eivinn^pa 
nepeAaTHUKa m IP-aApeca ncTOHHUKa bo 
BXOA^LAeM cooSLi^eHUM RSTACK co 
3HaneHHfiMH, 3anoMHeHHbiivin \A3 npeAbiAyLiiero 
coo6LU,eHMjq nocpeACTBOM onepai^MM 
o6HOBneHna BepuclDHKaTopa paBHoro no 
nonoxeHHK). flna npoTOKona 6tih30cth IFMP 
onepai^na o6HOBneHH?i BepucjDHKaTopa paBHoro 
no nonoKeHMio onpeAenaeTCfl KaK 3anoMMHaHne 
3K3eivinnflpa nepeAaTHUKa m IP-aApeca 
ncTOHHUKa H3 coo6Li^eHM?i SYN nnn SYNACK, 
npuHfiToro ot paBHoro no nono>KeHMfo Ha 
KOHKpeTHbM nopT. Ecnn Ha 3Tane 324 
ycTaHOBneHO, hto yKa3aHHbie 3HaneHHfi 
coBnaAafOT, to CMCTeMHbiM y3en Ha 3Tane 326, 
onpeAenaeT coBnaAatoT nn 3HaneHna 
3K3eMnnfipa paBHoro no nonoweHnto m 
MAeHTMc|DHKai4MH paBHoro no nono>KeHHHD bo 
BXOA«Li4eM coo6u4eHHM RSTACK co 3HaneHHflMH 
3K3eivinnnpa nepeAaTHUKa i/i IP-aApeca 
ncTOHHMKa, ncnonb3yeMbiMM Ana Bcex 
coo6LneHMM SYN, SYNACK v\nv\ ACK, 
nepeAaBaeMbix c nopTa, Ha KOTopbifi Sbino 
npuHATO BXOA^Luee cooSiAeHne RSTACK. Ecnw 
Ha 3Tane 326 ycTaHOBneHO, hto yKa3aHHbie 
3HaneHna coBnaAahDT, to cucTeMHbiCi ysen Ha 
3Tane 328 onpeAenaeT, HaxoAHTca nn 
cucTeMHbiM y3en b cocto?ihhm SYNSENT. Ecnn 
cucTeMHbiCi y3en He HaxoAHTca b cocto^hmm 
SYNSENT, to CMCTeMHbiM y3en ocym,ecTBnfleT 
ycTaHOBKy nMHMM b McxoAHoe cocTO^HMe Ha 
3Tane 30. EcnM Ha 3Tane 324 MnM Ha 3Tane 326 
ycTaHOBneHO, hto 3HaneHMiq He coBnaAafOT, MnM 
CMCTeMHbiM y3en He HaxoAMTca b coctojihmm 
SYNSENT, to CMCTeMHbiM y3en Ha GTane 332 
OTGpacbiBaeT BXOA^mee coo^LneHMe RSTACK m 
o>KMAaeT npMXOAa Apyroro naKeTa. 
CooTBeTCTBeHHO, KorAa b CMCTeMHbiM y3en 
npMXOAMT coo6u4eHMe RSTACK npoTOKona 
6nM30CTM IFMP, CMCTeMHbiM y3en 
ycTaHaBnMBaeT nMHMio b McxoAHoe cocTO^HMe, 
KaK noKa3aHO STanaMM 334, 336, 338, 340 m 
342. Ha 3Tane 344 CMCTeMHbiM y3en reHepMpyeT 
HOBbiM HOMep 3K3eMnnapa Ana nMHMM. 3aTeM 
CMCTeMHbiM y3en Ha 3Tane 336 OTMeHaeT 
BepMcjDMKaTop paBHoro no nono>KeHMHD (T.e. 
ycTaHaBnMBaeT 3anoMHeHHbie 3HaneHMa 
3K3eMnnapa nepeAaTHMKa m IP-aApeca 
MCTOHHMKa Ana paBHoro no nono>KeHMK) b Hynb). 
Ha 3Tane 338 CMCTeMHbiM y3en ycTaHaBnMBaeT 
HOMep nocneAOBaTenbHOCTM m cneAywiAMM 
HOMep nocneAOBaTenbHOCTM Ana paBHoro no 
nono>KeHMfo b Hynb. 3aTeM CMCTeMHbiM ysen 
nepeAaeT coo6iAeHne SYN npoTOKona 6nn30CTM 
IFMP Ha 3Tane 340 m Ha 3Tane 342 bxoamt b 
cocToaHMe SYNSENT. CMCTeMHbiM y3en 3aTeM 
npwHMMaeT ApyroM naKeT Ana ero o6pa6oTKM. 
Ha a>Mr.8d npeACTaBneHa A^arpaMMa 
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coctohhmm, unjiJOCTpupyfOLnafl pa6oTy 
nepeAaHDLU,ero CMcreMHoro y3na, Korfla 
BXOAflLuee cooGuj.eHMe npoTOKona 6jim30cth 
IFMP He flBrmeTCfl coo6m,eHMeM RSTACK. flna 
nooneAyioLnero onucaHMJR c|Dnr.8d ycnoBue "%B" 
onpeflenfieTCfl cneAy kd lu, m m oo~pa30M: 
3K3eMnnap nepeflaTHMKa m IP-aApec mctohhmk3 
bo BXOAflmeM coo^meHMM GOBnaAatOT co 
3HaHeHMflMH, 3anoMH8HHbiMH M3 npeAbiAym,ero 
cooGLneHMfi nocpeACTBOM onepai^nw 
o6HOBJieHH?i Bepn4)HKaTopa paBHoro no 
nono>KeHHHD Arm nopTa, Ha KOTopbiM 6bino 
npuH^TO BXOA^Li^ee coo6~u4eHMe npoTOKona 
6J1H30CTM IFMP. ycnoBMe "%C" Ha $nr.8d 
onpeAenseTca cneAyKJLUMM o6pa30M: 
3K3eMnn^p paBHoro no nono>KeHMto n 
MAeHTHc(DHKaiJ I nfl paBHoro no nono>KeHMK) bo 
BXOAfiLneM cooSLi^eHMM GOBnaAaraT co 
3HaHeHMflMM 3K3eMm"mpa nepeAaTMMKa m 
IP-aApeca ncTOHHMKa, Mcnonb3yeMbiMM b 
HacTOflm.ee BpeMfl a^ scex coo6"m,eHHM SYN, 
SYNACK, ACK, nepeAaHHbix c nopTa, Ha 
kotopom 6bino npMHHTO BXOAflmee coo^LueHne 
npoTOKona 6riM30CTM IFMP. Ha 0nr.8d ycnoBue 
"A" 03HanaeT, hto nepeAaK)LU,MM CMCTeMHbiM 
y3en npuHMMaeT BXOAfH-U.ee coo6u4eHne 
SYNACK npoTOKona 6nM30CTM IFMP, n hto 
ycnoBue "%C" yAOBneTBopeHO. YcjioBue "B" 
03HaHaeT, hto nepeAafoi_u,HM CMcreMHbiM y3en 
npuHMMaeT BXOAflw,ee cooc'LiJ.eHMe SYNACK 
npoTOKona 6jih30ctm IFMP, n hto ycnoBue "%C" 
He yAOBneTBopeHO. YcnoBMe "C" 03HanaeT, hto 
nepeAaioLni/iM CMCTeMHbiM y3en npMHMMaeT 
BXOAflLU,ee coo6m l eHMe ACK npoTOKona 
6nn30CTM IFMP, \a hto ycnoBMfl "%B" m "%C" 
yAOBJieTBopeHbi. H ycnoBkie "D" 03HaHaeT, hto 
nepeAajoLL^nki CMCTeMHbiM ysen npMHMMaeT 
BXOAfiLAee cooo"m 1 eHMe ACK npoTOKona 
6nn30CTM IFMP, v\ hto ycnoBMH "%B" n "%C" He 
yAOBJieTBopeHbi. 

Ecnn nepeAaTHMK HaxoAMTca b coctoahmm 
350 SYNSENT n npMHMMaeT BXOAflLU.ee 
coo6"m,eHMe SYN npoTOKona 6nn30CTM IFMP ot 
paBHoro no nono>KeHMHD Ha APyoM KOHU,e jiuhmh 
CBFI3M, to nepeAaTHHK BbinonHneT onepai^MKD 
o^HOBfieHUfi BepwcpuKaTopa paBHoro no 
nono>KeHMK3 m nepeAaeT coo6LU,eHMe SYNACK 
npoTOKona 6tim30ctm IFMP k paBHOMy no 
nojio>KeHnto (noKa3aHO KaK 3Tan 352). 3aTeM 
nepeAar-MK nepexoAMT H3 coctoahmh 350 
SYNSENT B cocTOflHue 354 SYNRCVD. EcnM 
nepeAaTHHK npMHMMaeT BXOAflLU,ee cooSm.eHMe 
SYN npoTOKona 6riM30CTM IFMP, HaxoA^cb b 
coctoahmm 354 SYNRCVD, to Ha 3Tane 352 
nepeAaTHHK BbinonHfieT onepau,MHD o6HOBJieHMfi 
BepnQbuKaTopa paBHoro no nonoxeHUKD n 
nepeAaeT coo6m l eHMe SYNACK npoTOKona 
6nn30CTM IFMP k paBHOMy no nonoKeHMKD, ho 
ocTaeTCfi b cocTOfiHHW 354 SYNACK. Ecjim 
nepeAaTHMK HaxoAWTCfl b coctohhmm 354 
SYNRCVD m jimGo cocTOAHMe B, nn6o 
cocTOAHwe D yAOBneTBopeHO, to nepeAaTHMK 
nepeAaeT coo^Li^eHMe RSTACK npoTOKona 
6J1M30CTM IFMP k paBHOMy no nonoKeHMto 
(noKa3aHO KaK 3Tan 356) m ocTaeTca b 
coctohhmm 354 SYNRCVD. Ecjim nepeAaTHMK 
HaxoAMTca b coctoahmm 354 SYNRCVD m 
cocTo^iHMe C yAOBneTBopeHO, to nepeAaTHMK 
nepeAaeT coo6LU,eHMe ACK npoTOKona 6nM30CTM 
IFMP k paBHOMy no nono>KeHMHD (noKa3aHO KaK 
3Tan 358) m nepexoAMT b cocTOfiHMe 360 
ESTAB. EcnM nepeAaTHMK HaxoAMTCfi b 
cocto?ihmm 354 SYNRCVD m cocTO?iHMe A 
yAOBneTBopeHO, to nepeAaTHMK BbinonHaeT 
onepai_^MK3 MAeHTMqbMKaTopa oGHOBneHMfi 
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BepMcjDMKaTopa paBHoro no nono>KeHMfo, 
nepeAaeT coo6m,eHMe ACK npoTOKona 6nM30CTM 
IFMP k paBHOMy no nono>KeHMK) (noKa3aHO KaK 
3Tan 362) m nepexoAMT b cocTOfiHMe 360 
ESTAB. nepeAaTHMK npoAon>KaeT HaxoAMTbca b 
cocTOfiHMM 360 ESTAB, ecnM nepeAaTHMK 
npMHMMaeT coo6m,eHMe SYN MnM SYNACK 
npoTOKona 6Tim30ctm IFMP, MnM ecnM 
yAOBneTBopeHO ycnoBMe C. EcnM ycnoBMe D 
yAOBneTBopeHO, KorAa nepeAaTHMK HaxoAMTca b 
coctohhmm 360 ESTAB, to nepeflaTHMK ocTaeTCE 
b coctoahmm 360 ESTAB m nepeAaeT 
coo6u4eHMe RSTACK npoTOKona 6nM30CTM IFMP 
(noKa3aHO KaK 3Tan 356). B coctoahmm 
SYNSENT, ecnM nMCO nepeAaTHMK npMHMMaeT 
coo6LU,eHMe ACK npoTOKona 6nM30CTM IFMP, 
nw6o yAOBneTBopeHO ycnoBue B, to nepeflaTHMK 
ocTaeTCfi b coctoahmm 350 SYNSENT m 
nepeAaeT coo6uj,eHMe RSTACK npoTOKona 
6nM30CTM IFMP(3Tan 356). 

EcnM ycnoBMe A yAOBneTBopeHO, KorAa 
nepeAaTHMK HaxoAMTCfl b coctojrhmm 350 
SYNSENT, to nepeAaTHMK BbinonH^eT 
onepaLJ,MK) oGHOBneHM^i BepMcjDMKaTopa paBHoro 
no nonoxeHMJO m nepeAaeT coo6LU,eHMe ACK 
npoTOKona 6nM30CTM IFMP (3Tan 362) m 
nepexoflMT b cocTOfiHue 360 ESTAB. 

KaK onMcaHO Bbiiue, npoTOKon 
nepeaApecaLJ,MM IFMP Mcnonb3yeTCfi Anfi 
nepeAaHM coo6u4eHMM nepeaApecau,MM no 
nMHMM CBA3M, nocne Toro KaK CMCTeMa 
Mcnonb30Bana npoTOKon 6nM30CTM IFMP aha 
MAeHTMcjDMKau,MM APyroro CMCTeMHoro y3na Ha 

ApyrOM KOHLJ,e nMHMM CBF13M A^^ ACOTM>KeHMfl 
CMHXpOHM3aLJ,MM COCTOflHMM B nMHMM CBA3M. 

J1fo6oe coo6u4eHMe nepeaApecau,MM npoTOKona 
IFMP, npMHHToe b nMHMM, KOTopaa em,e He 

OCyLAeCTBMna CMHXpOHM3aU,MM COCTOflHMM, 

AonxHO SbiTb OTBepmyTO. Ha c|DMr.9a 
npeACTaBneHa o6o6LJ4eHHa?i CTpyKTypa 
cooSLneHM^ 380 npoTOKona nepeaApecauMM 
IFMP. rioAo6HO BceM coo6m,eHM^M npoTOKona 
6nM30CTM IFMP, Bee coo6u4eHM?i npoTOKona 
nepeaApecau,MM IFMP MHKancynMpoBaHbi b 
IP-naKeTe. Ha cf)Mr.8b noKa3aH 0606" lu^h hum 
IP-naKeT (b ero coBpeMeHHOM BepcMM Ipv4) c 
nepeMeHHOM ajimhom nona A^HHbix, b kotopom 
MO>KeT 6biTb MHKancynMpoBaHO coo6m,eHMe 
npoTOKona nepeaApecau,MM. B KanecTBe 
yKa3aHMfl Ha to, hto IP-naKeT coAep>KMT 
coo6LU,eHMe npoTOKona IFMP, none npoTOKona 
IP-3aronoBKa MHKancynMpyhOLU,ero IP-naKeTa 
Aon>KHO coAep>KaTb AecflTMHHoe 3HaneHMe 101, 
a none "BpeMfi >km3hm" b 3aronoBKe IP-naKeTa, 
MHKancynMpyroLnero coo6m,eHMe npoTOKona 
IFMP, ycTaHOBneHO b 1 . Coo6m,eHMe npoTOKona 
nepeaApecaLJ,MM IFMP nepeAaeTca b IP-aApec 
paBHoro no nonoxeHMio Ha ApyroM KOHLJ,e nMHMM 
(IP- aApec MO>KeT 6biTb nonyneH M3 npoTOKona 
6nM30CTM IFMP) c Mcnonb30BaHMeM IP-aApeca b 
none aApeca MecTa Ha3HaneHMfi IP-3aronoBKa. 
KaK noKa3aHO Ha ctwr.9a, coo6LU,eHMe 380 
npoTOKona nepeaApecau,MM IFMP BKntonaeT (b 
nop^AKe ot CTapujero 6MTa k MnaAUJeMy): 
8-6MTOBoe none "BepcMM" (382), 8-6MTOBoe 
none "Op Code" (384), 16-6MTOBoe none 
"KOHTponbHaa cyMMa" (386) b KanecTBe nepBoro 
32-6MTOBoro cnoBa; 3K3eMnnap nepeAaTHMKa 
(388) b KanecTBe BToporo 32-6MTOBoro cnoBa; 
3K3eMnnfip "paBHoro no nono>KeHMHD" (390) b 
KanecTBe TpeTbero 32-6MTOBoro cnoBa; HOMep 
nocneAOBaTenbHOCTM (392) b KanecTBe 
neTBepToro 32-6MTOBoro cnoBa m Teno 
cooemeHM^ (394), npeACTaBn^fom.ee cooom 
none nepeMeHHOM AnnHbi M3 32-6nTOBbix cnoB. 
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B coo6u4eHHM npoTOKona nepeaApecau,HH 
IFMP none "BepcHfl" 382 onpeflenseT Bepcnio 
npoTOKona IFMP, Hcnonb3yeMyho b AaHHbin 
MOM6HT BpeMeHH. none "Op Code" 384 
onpeAenaeT a>yHKU,HK> cooo"m,eHHfl npoTOKona 
nepeaflpecai^MM IFMP. B paccMaTpuBaeMOM 
BapnaHTe ocymecTaneHHH HMeioTcn n^Tb 

B03M0>KHblX KOflOB, T.e. CjDyHKLJHH COOO"LU,eHHH 

npoTOKona nepeaflpecai^nn IFMP: REDIRECT 
(coo6LL^eHne nepeaApecau,HH noTOKa, Op Code= 
4), RECLAIM (coo6LL\eHne BOCCTaHOBneHHH 
MeTKM, Op Code=5), RECLAIM ACK (coo6LneHMe 
noflTBepx<fleH[/m BoccTaHOBneHHfl MeTKH, Op 
Code=6), LABEL RANGE (cooG^eHne 
fluanaaoHa iwieTOK, Op Code=7) h ERROR 
(coo6Li^eHne olumSkm, Op Code=8). 

KoHTporibHafl cyMMa 386 npeACTaBnseT 
coooh 16-6nTOBoe flonoriHeHne ao eAHHHU,bi 
cyMMbi AonoiiHeHUM ao eAHHHU,bi cneAyiOLL^nx 
BennHMH: nonen aApeca ncTOHHUKa, aApeca 
MecTa Ha3HaHeHM^, npoTOKona H3 IP-naKeTa, 
MHKancyriMpyfOLnero coo6m,eHHe npoTOKona 
nepeaApecaunn IFMP, n o6u\ev\ AnHHbi 
coo^Li^eHMfl npoTOKona nepeaApecau.nn IFMP. 
KoHTponbHaa cyMMa 386 Hcnonb3yeTca 
cwcTeMOM Ann u,eneM KOHTponfi oljjm6ok. 

B cooo'uj.eHHfix npoTOKona nepeaApecau,HH 
IFMP 3K3eMnnflp nepeAaTHHKa 388 
npeACTaBJifleT co6oh HOMep sraeMnnapa 
nepeAaTHHKa Arm jihhhh, nonyneHHbiH M3 
npoTOKona 6\nH30CTH IFMP. B coo6u4eHHflx 
npoTOKona nepeaApecau,HH IFMP none 390 
3K3eMnrmpa paBHoro no nonoxeHHio 
npeACTaBJiseT to, hto, kbk npeACTaBnaeTca b 
nepeAaTMHKe, flBnaeTca TeKymnM HOMepoM 
3K3eMnxiflpa paBHoro no nono>KeHHto Arm jihhhh 
cba3h 3 KaK 3to onpeAeneHO H3 npoTOKona 
6J1H30CTM IFMP. 

none 392 HOMepa nocneAOBaTenbHOCTH 
no3BonsqeT cncTeMHOMy y3ny, npHHHMaKomeMy 
coo6u4eHHe npoTOKona nepeaApecau,HH IFMP, 
o6pa6aTbiBaTb coo6m 1 eHHfl npoTOKona 
nepeaApecai^HH IFMP no nopaAKy. HoMep 
nocneAOBaTenbHOCTH 392 nonynaeT 

npnpameHHe Ha eAHHHU,y, no MOAynio 2 32 , Ha 
Ka>KAoe coo6LU,eHHe npoTOKona nepeaApecau,HH 
IFMP, nepeAaBaeMoe no nHHHH cba3h. 
npoTOKon 6tih30cth IFMP yciaHaBnHBaeT 
HOMep nocneAOBaTenbHOCTH b Hynb npn 
ycTaHOBKe nHHHM CBS3H b ncxoAHoe cocTOSHwe. 

none 316 Tena cooo"m 1 eHHfl coAep>KHT 
nepeneHb OAHoro nn 6onee sneMeHTOB 
coo6u4eHH5R npoTOKona nepeaApecau,HH IFMP. 
Bee sneiweHTbi coo6u4eHHfl b nepeHHe MMeioT 
oahh m tot >Ke TMn coo6m 1 eHH£i, TaK KaK none 
384 "Op Code" npnivieHHMO ko Bceiviy 
cooGii^eHHfo npoTOKona nepeaApecau,HH IFMP. 
Hncno sneiweHTOB cooGmeHH*, BKnioHeHHbix b 
oahh naKeT, He Aon>KHO npMBOAHTb k Towy, hto 
cyMMapHbiH pa3Mep coo6meHHfl npoTOKona 
nepeaApecauHH IFMP npeBbicHT MaKCHManbHbiH 
pa3Mep nepeAaBaeivioro 6noKa (MTU) Arm 
AaHHOH nMHHH nepeAann AaHHbix. flna 
coo6u4eHHH "Anana30H MeTOK" h "oujHo'Ka" 
npoTOKona nepeaApecau,HH IFMP Hcnonb3yeTca 
oahh 3neivieHT coo6u4eHMfl. 

Ha 0Mr.9b npeACTaBneHa o6o6"u4eHHafl 
AHarpaMMa, HnmocTpnpyioLnafl pa6oTy 
CHCTeiwHoro y3na nocne npneMa coo6m,eHHfl 
npoTOKona nepeaApecau,HH IFMP. riocne 
3anycKa CHCTeMHbiH y3en Ha 3Tane 400 
npHHMMaeT naKeT, HHKancynHpyfouj.HH 
cooGLAeHHe npoTOKona nepeaApecau,HH IFMP. 
Ha STane 402 CHCTeMHbiH y3en npoBepaeT, 
AOCTHTHyTa nn npoTOKonoM 6tih30cth IFMP 
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CHHXpOHH3aU,Hfl COCTOHHHH ATm nHHHH CBJR3H. 

Ecnn CHHxpoHH3ai4H3 coctohhhh He AOCTHTHyTa, 
CHCTeMHbiH y3en OT6pacbiBaeT naKeT, 
HHKancynHpyhDLi^HM npHH^Toe cooGmeHHe 
npoTOKona nepeaApecai4HM IFMP (noKa3aHO 
3TanoM 404). Ecnn CHHxpoHH3au,Hfl cocTOfiHHH 
AOCTHTHyTa, to CHCTeMHbiH y3en Ha STane 406 
npoBepneT IP-aApec HCTOHHHKa, 3K3eMnnap 
nepeAaTHHKa 388 h sraeMnnap paBHoro no 
nono>KeHHK) 390 Arm naKeTa coo6m 1 eHHfl 
npoTOKona nepeaApecau,HH IFMP. Ecnn 
CHCTeMHbiH y3en Ha 3Tane 408 onpeAenHT, hto 
nonfl 3K3eMm"mpa nepeAaTHHKa 388 h IP-aApeca 
HCTOHHHKa bxoa^lu,© 1 " 0 coo^LneHH^ npoTOKona 
nepeaApecau,HH IFMP He coBnaAaKOT co 
3HaneHHflMH, 3anoMHeHHbiMH b onepai_|HH 
o6HOBneHH?i BepncjDHKaTopa paBHoro no 
nono>KeHHK) npoTOKona 6nH30CTH IFMP Arm 
nopTa, Ha kotopom npHHHTO BXOAau^ee 
coo6u4eHHe npoTOKona nepeaApecau,HH IFMP, 
to CHCTeMHbiH y3en OT6pacbiBaeT naKeT 
BXOAflUJ,ero coo6LU,eHH^ npoTOKona 
nepeaApecau,MH IFMP (3Tan 404). Ecnn Ha 
3Tane 408 o^Hapy^eHO, hto yKa3aHHbie 
3HaneHHfl coBnaAatoT, to CHCTeMHbiH y3en Ha 
3Tane 410 onpeAenaeT, coBnaAaeT nn none 390 
3K3eMm~mpa paBHoro no nono>KeHHHD c TeKyi_u,HM 
3HaneHHeM Arm 3K3eMnnapa nepeAaTHHKa 
npoTOKona 6nH30CTH IFMP. Ecnn Ha 3Tane 408 
onpeAeneHO, hto yKa3aHHbie 3HaneHHfl He 
coBnaAaioT, to CHCTeMHbiH y3en OT6pacbiBaeT 
naKeT (3Tan 404). OAHaKO ecnn Ha 3Tane 408 
onpeAeneHO, hto sth 3HaneHH?i coBnaAaioT, to 
CHCTeMHbiH y3en npoAonxaeT (412) 
o6pa6aTbiBaTb npHHAToe coo6m,eHMe npoTOKona 
nepeaApecau,HH IFMP b cooTBeTCTBHH c TeM, 
KaK 3TO Heo6xoAHMO. 

KaK onncaHO Bbiiue, coo6u4eHHe npoTOKona 
nepeaApecau,HH IFMP MO>KeT npeACTaBn^Tb 
co6oh coo^LneHHe REDIRECT nepeaApecau,H5q, 
KOTopoe Hcnonb3yeTCfl ati^ noAann KOMaHAbi 
coceAHeMy y3ny npncBOHTb OAHy nnn 6onee 
MeTOK naKeTaM, npHHaAne>KaLi^HM OAHOMy nnn 
HecKonbKHM KOHKpeTHbiM noTOKaM, npnneM An^ 
Ka>KAoro b TeneHHe onpeAeneHHoro BpeMeHH. 
CHCTeMHbiH y3en, npHHflBUJHH cooGLneHHe 
REDIRECT, ot y3na HHexoAau^eH nHHHH, 
npHHHMaeT peiueHHe, cneAyeT nn npHHATb 
3anpoc nepeaApecau,HH, nonyneHHbiH b 
coo6u4eHHH REDIRECT, h ocyLAecTBn^Tb 
nepeaApecau,MK) noTOKa. CooGmeHHe 
REDIRECT He noATBep>KAaeTCfl o6bNHbiM 
cnoco^oM. BMecTO 3Toro peanbHa5q 
nepeaApecai^H^ naKeTOB c npwcBoeHHbiMH 
MeTKaMH An?i KOHKpeTHbix noTOKOB yKa3biBaeT, 
hto CHCTeMHbiH y3en npHHsn 3anpoc 
nepeaApecau,HH, coAepxaii^HHCfi b cooGui^eHHH 
REDIRECT. Ka>KAbiH sneMeHT cooSLL^eHHfl 
REDIRECT b Tene coo6m,eHH^ 394 coo6m l eHHfl 
REDIRECT HMeeT CTpyKTypy, noKa3aHHyKi Ha 
c)DHr.9c. SneMeHT 420 coo6u4eHH5q REDIRECT 
BKnionaeT b ce6n (b nop^AKe ot CTapujero 6HTa 
k MnaALueMy) cneAyKDmne nonn: 8-6HTOBoe 
none 422 THna noTOKa, 8-6HTOBoe none 424 
AnHHbi HAeHTHabHKaTopa noTOKa, 16-6HTOBoe 
none 426 BpeMeHH >KH3HH b cocTaBe nepBoro 
32-6HTOBoro cnoBa; 32-6HTOBoe none 428 MeTKH 
b KanecTBe BToporo 32-6HTOBoro cnoBa; 

HA©HTHCjDHKaTOp nOTOKa 430, KOTOpblH 

npeACTaBn^eT co6oh none H3 u,enoro KpaTHoro 
32-6HTOBbix cnoB. none 422 THna noTOKa 
onpeAen^eT Tnn noTOKa HAeHTHcjDHKaTopa 
noTOKa, coAep>Kam I eroc?i b none 430 
HAeHTHcjDHKaTopa noTOKa, a none 424 AnHHbi 
HAeHTHc{3HKaTopa noTOKa onpeAenneT AnHHy 



CM 
O 

CM 

o 

00 



-25- 



00 
CD 
O 

ro 
O 



nonfl 430 HAeHTMcjDMKaTopa noTOKa b i^enbix 
KpaTHbix 32-6wTOBoro cnoBa. none 425 BpeivieHM 
>km3hh onpeAenaeT AnHTenbHOCTb BpeMeHM (b 
ceKyHAax), b TeneHMe KOTopofi p,e\ACTB\/er 
nepeaflpecai4M?i. KaK onucaHO b o6meM BMAe 
Bbiiue, nocne ncieMeHun MHTepBana BpeweHU, 
onpefleneHHoro b none 426 BpeivieHM >km3hm, 

CBfl3b Me>Kfly HAeHTMC|DMKaTOpOM noTOKa M 
MeTKOM OTMeHfleTCfl. none 428 MeTKM COAep>KMT 

MeTKy Ana KOHKpeTHoro noTOKa, cjDopMaT 

KOTOpOM 3aBMCMT OT TMna CjDM3MHeCKOM nMHMM 

cba3m, no KOTopofi nepecbinaeTca coo6Li^eHkie 
npoTOKona nepeaApecai4HH IFMP. none 430 
MAeHTUcjDMKaTopa noTOKa HAeHTHctinunpyeT 

nOTOK, C KOTOpbIM CB?13aHa KOHKpeTHafl MeTKa B 

none 428 MeTKM. 

B oneivieHTax coo6u4eHHfi npoTOKona 
nepeaApecai^MH IFMP Tun 0 noTOKa MMeeT none 
"Tun noTOKa'- 0 m none "AnnHa 
MAeHTUcjDMKaTopa noTOKa"=0; Tun 1 noTOKa 
MMeeT none "Tun noTOKa'- 1 m none "AnnHa 
MAeHTMcjDHKaTopa noTOKa'-4; Tun 2 noTOKa 
MMeeT none "Tun noTOKa"=2 v\ none "AnnHa 
MAQHTMC^MKaTopa noTOKa"=3. 

06LL\a?i o6pa6oTKa coo6u^eHHM 
nepeaApecai^nn y3naMM nepeAaTHi/iKa i/i paBHoro 
no nono>KeHMK) b nMHMM cba3m 6yAeT A^TanbHO 
onucaHa BbiLue. Kpoivie Toro, Apyn/ie 
oco6eHHOCTH oneivieHTOB coo6meHMfl 
REDIRECT BKnfOHafOT ynpaBneHne MeTKaMM n 
KOHTponb oluhook. EcnM MeTKa b none 428 
MeTOK sneMeHTa 420 coo6"LAeHMfl REDIRECT 
HaxoAHTCH BHe Anana30Ha, KOTopbiM MoxeT 
o6pa6aTbiBaTbca b cooTBeTCTByioLneM nMHMM 
CBA3H, to coo6meHMe LABEL RANGE 
("flnana30H MeTKM") MO>KeT 6biTb HanpaBneHO k 
nepeAaTMUKy aneMeHTa coo6meHMfl REDIRECT. 
3to coo6LueHMe MHcjDopMMpyeT nepeAaTHMK o 
Anana30He MeTOK, KOTopbiM MO>KeT 6biTb 
ncnonb30BaH npn nepeAane no nnHnn cba3m. 
Ecnn cucTeMHbM y3en npMHMMaeT aneMeHT 
coo6meHM5R REDIRECT, onpeAenaiOLAMM noTOK 
KaK y>Ke nepeaApecoBaHHbiM, to CMCTeMHbiM" 
y3en npoBepaeT none MeTKM b npuH^TOM 
cooGLneHMM REDIRECT b cpaBHeHMM c MeTKOM, 
3anoMHeHHoPi atia nepeaApecoBaHHoro noTOKa. 
EcnM MeTKH coBnaAaioT, to CMCTeMHbiM y3en 
c6pacbiBaeT BpeMfl >km3hm nepeaApecoBaHHoro 
noTOKa Ha 3HaneHMe, coAep>Kaineecfl b none 
"BpeMfi >km3hh" 426 npuHAToro oneMeHTa 
coo6ineHM« REDIRECT. Ecnn MeTKM He 
coBnaAaHDT, to cucTeMHbiM y3en nmopupyeT 
npuH^TbiM aneMeHT coooUteHMfl, m noTOK 
B03BpamaeTC?i b cocTO^Hne, ycTaHOBneHHoe no 
yMon^aHHK). EcnM CMCTeMHbiM y3en 
o6Hapy>KMBaeT KaKyio-nMoo oujn6Ky b nioooM H3 
nonetf aneMeHTa coo6u^eHHfl REDIRECT, to 
AaHHbiPi KOHKpeTHbiM oneMeHT coo6Li^eHHfi 
REDIRECT OTGpacbiBaeTCfl. OAHaKO nfo6bie 
Apyrne He coAep>KaLAne ollimcok sneMeHTbi 
coo6iAeHM« REDIRECT, KOTopbie MoryT 6biTb b 
tom >Ke caMOM Tene coo6Lnei-ikm nepeaApecaL^n 
npoTOKona IFMP, He OT6pacbiBaroTcn n He 
noABepra^TCfl n3MeHeHH^M KaKWM-ni/ioo 
o6pa30M. CucTeMHbiM ysen OTBenaeT 
coo6ineHneM ERROR coceAHeMy y3ny, KOTopbie 
nepeAan sneMeHT coo6u^eHLia REDIRECT, ecnn 
Ann AaHHoro cucTeMHoro y3na He noHHTHa 
BepcMfl npoTOKona IFMP b npuHATOM 
coo6m©HMM npoTOKona IFMP. TaKUM o6pa30M, 
ecnn a^^ cucTeMHoro y3na He noHATeH Tun 
noTOKa b KaKOM-nw6o nx 3neMeHTOB coo^LneHna 
REDIRECT b npuHHTOM cooGmeHMH npoTOKona 
IFMP, to cucTeMHbiM y3en nepeAaeT coo6LAeHne 
ERROR Ana Ka>KAoro Tuna noTOKa, KOTopbiM eMy 
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He noHATeH, coceAHeMy y3ny, kotopnm nepeAan 
yKa3aHHbiM KOHKpeTHbiM aneMeHT coo6LneHM5R 
REDIRECT. 

KaK noacHeHO Bbime, cooSLi^eHne npoTOKona 
nepeaflpecai^nn IFMP mo>kgt 6biTb coo6u4eHMeM 
RECLAIM (BOCCTaHOBneHMe), KOTopoe 
Mcnonb3yeTCfl atia yKa3aHMfl coceAHeMy ysny Ha 
Heo6xoAMMOCTb OGBo6o>KAeHHfl OAHoro wni/i 

HeCKOnbKMX nOTOKOB OT CBfl3aHHblX C HHMH 
MeTOK, C KOTOpbIMM OHM B A3HHNM MOMeHT 

CBfl3aHbi, m ocBo6oAMTb MeTKM Ana noBTopHoro 
mx Mcnonb30BaHMfl. CMCTeMHbiM y3en, 
npMHMMafOLAMM oneMeHT cooGLAeHMfl RECLAIM 
ot y3na b hmcxoa^lu©^ nMHMM, ocBo6o>KAaeT 
MeTKy m nepeAaeT y3ny b HMCxoA^U-ieM nMHMM 
aneMeHT coo6LneHMfl RECLAIM ACK 
(noATBep>KAeHMe BoccTaHOBneHM^) b KanecTBe 
cjDopManbHoro noATBep>KAeHMn npMeMa 
coo6meHMfl RECLAIM. Ka>KAbiM aneMeHT 
coo6LueHMfl RECLAIM b Tene coo6LneHMH 394 
MMeeT CTpyKTypy, noKa3aHHyio Ha 4>Mr.9d. 
GneMeHT 432 coo6LAeHM?i RECLAIM (b nopfiAKe 
ot cTapiuero 6MTa k MnaALueMy) coa©P>kmt 
cneAyraLi^Me nona: 8-6MTOBoe none 434 TMna 
noTOKa, 8-6MTOBoe none 436 atimhu 
MAeHTMcjDMKaTopa noTOKa m 16-6MTOBoe 
pe3epBHoe none 438 b cocTaBe nepBoro 
32-6nTOBoro cnoBa; 32-6nTOBoe none 440 MeTKH 
b KanecTBe BToporo 32-6MTOBoro cnoBa; m 
MAeHTMC)DMKaTop noTOKa 442, npeACTaBnflK>LAMM 
co6om none b i4enoe KpaTHoe 32-6MTOBoro 
cnoBa. none 434 TMna noTOKa onpeAen^eT TMn 
noTOKa MAeHTMcjDMKaTopa noTOKa, 

coAepxau^eroc^ b none 442 MAeHTMqbMKaTopa 
noTOKa, a none 436 AnMHbi MAeHTMcjDMKaTopa 
noTOKa onpeAen^eT A^iMHy nona 442 
MAeHTMcjDMKaTopa noTOKa b i^enbix KpaTHbix 
32-6MTOBoro cnoBa. B paccMaTpMBaeMOM 
BapMaHTe ocymecTBneHMiR pe3epBHoe none 438 
He Mcnonb3yeTca m ycTaHOBneHO Ha Hynb 
CMCTeMHbiM y3noM, nepeAafOLAMM aneMeHT 
cooGLneHM^ RECLAIM, m Mn-iopMpyeTCfl 
CMCTeMHbiM y3noM, npMHMMaioLAMM aneMeHT 
coo6iAeHM^ RECLAIM, none 440 MeTKM 
coAep>KMT MeTKy, KOTopyio cneAyeT ocBo6oAMTb. 
none 442 MAeHTMcjDMKaTopa noTOKa 

MAeHTMCjDMUMpyeT nOTOK, OTHOCMTenbHO 

KOToporo onpeAeneHHaa MeTKa, yKa3aHHaa b 
none 440 MeTKM, Aon>KHa 6biTb ocBo6o>KAeHa. 
Ka>KAbiM aneMeHT coo6LAeHMfl RECLAIM 
npMMeHyieTC?i k OAHOMy noTOKy m oahom MeTKe. 
nocne Toro KaK CMCTeMHbiM y3en npMMeT 
aneMeHT coo6la©hma RECLAIM, yAanMT M3 

nOTOKa MeTKy, B03BpaTMT nOTOK B COCTOflHMe 

nepecbinKM, ycTaHaBnuBaeMoe no yMonnaHMio, m 
ocbo6oamt MeTKy, CMCTeMHbiM ysen Aon>KeH 
ccjDopMMpoBaTb aneMeHT coo^LAeHMfl RECLAIM 
ACK (noATBep>KAeHMe BOCCTaHOBneHMfl). 
SneMeHTbi cooSLneHMa RECLAIM ACK MoryT 
rpynnMpoBaTbca BMecTe b oaho MnM HecKonbKO 
coo6LneHMM RECLAIM ACK m B03Bpau4aTbCfi K 
nepeAaTHMKy b KanecTBe noATBep>KAeHMfl 
3aBepiueHMfl onepannn BoccTaHOBneHMSi. 

flononHMTenbHblMM OC06eHHOCTflMM 

aneMeHTa coo6u4eHM?i RECLAIM ^BnfiiOTCfl 
ynpaBneHMe MeTKOM m KOHTponb oljjm6ok. EcnM 
CMCTeMHbiM y3en npMHan aneMeHT coo6LAeHMa 
RECLAIM, onpeAenatoiAMM HeM3BecTHbiM noTOK, 
to CMCTeMHbiM y3en B03BpaLAaeT aneMeHT 
coo6u4©hm^ RECLAIM ACK c TeMM >Ke nonflMM 
MeTKM 440 m MAeHTMcjDMKaTopa noTOKa 442 k 
nepeAaTHMKy 3neMeHTa coo6LneHMa RECLAIM. 
EcnM CMCTeMHbiM y3en npMH?in aneMeHT 
coo6meHM^ RECLAIM, KOTopbiM yK33biBaeT Ha 

M3BeCTHblM nOTOK C MeTKOM B none 440 MeTKM, 
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KOTOpafl B flaHHbIM MOMBHT He CBa3aHa c 
flaHHbIM nOTOKOM, TO CMCTBMHblM y3en 

OTCoeAW-meT .qaHHbiPi noTOK ot MeTKM m 
B03Bpa^aeT noTOK b cocToaHMe nepecbinKM, 
ycTaHOBneHHoe no yMonnaHMio, a TaioKe 
cf)opMnpyeT oneivieHT coo6LneHMa RECLAIM 
ACK, coflep>KaLLj l Mi?i /iGMCTBHTeribHyjo MeTKy, c 
KOTopofi noTOK 6bin paHee CBa3aH, nepeAaTHUKy 
aneivieHTa cooSmeHUfl RECLAIM. EcnM 
CHCTewiHbifi y3en o6Hapy>KHBaeT oi_LiM6Ky b 
KaKOM-Jin6o M3 nonetf oneivieHTa cooSmeHMa 
RECLAIM, AaHHbifi KOHKpeTHbiM aneivieHT 
cooo~LneHMa RECLAIM, coflepwaLLjHM OLUM^Ky, 
OT^pacbiBaeTCfl. OflHaKO nfoo"bie flpyrne, He 
coflep>KaLL^ne oljjmook sneMeHTbi coo6LneHna 
RECLAIM, KOTopbie MoryT 6biTb b tom >Ke caMOM 
Tene coo6meHMa BoccTaHOBneHMa npoTOKona 
IFMP, He OT6"pacbiBaK)TCfi m He noABepraioTca 

M3MeHeHHf1M KaKMM-Jln6o 06pa30M. CMCTeMHbIM 

y3en OTBenaeT coo6u4eHneM ERROR 
coceflHeMy y3ny, KOTopbifi nepeAan aneMeHT 
coo6iAeHMfi RECLAIM, ecnn Ana AaHHoro 
cucTeMHoro y3Jia He noHaTHa BepcMa npoTOKona 
IFMP b npi/iHATOM cooGLJ^eHMH npoTOKona IFMP. 
TaKMM o6pa3QM, ecru Ana cucTeMHoro y3na He 
noHfiTeH Tun noTOKa b KaKOM-nn6o H3 sneivieHTOB 
coo6u4eHMfi RECLAIM b npMHaTOM coo^LneHnn 
npoTOKona IFMP, to cucTeMHbiM y3en nepeAaeT 
coo^meHne ERROR Ana Ka>KAoro Tuna noTOKa, 
KOTopbiM eMy He noHaTeH, coceAHeMy y3Jiy, 
KOTopbiM nepeAan yKa3aHHbiM KOHKpeTHbiM 
aneMeHT coo6i_i4eHHfl RECLAIM. 

KaK ynoMAHyTO Bbinie, coo6LL\eHne 
npoTOKona nepeaApecai^nn IFMP Mox<eT 
npeACTaBJiflTb cooom coo6u4eHne RECLAIM 
ACK, KOTopoe Mcnonb3yeTca Ana 
noATBep>KAeHkm ycneiuHoro ocBo6o>KAeHMa 
OAHOCl MJ1H HeCKOJlbKMX ocBo6o>KAaeMbix MeTOK. 
riocne Toro KaK cucTeMHbiM y3eri, npMHaBLUMM 
oneivieHT coo6ineHi/m RECLAIM ot ysna b 
HucxoA^Liiew nnHMH, ocboSoamt MeTKy, aneivieHT 
coo6"meHi/ifl RECLAIM ACK nepeAaeTca k y3J~iy, 
KOTopbiM nepeAan aneivieHT coo6LneHMa 
RECLAIM. Ecnn bo3MO>kho, to Ka>KAbiM aneivieHT 
cooo"LneHMfi RECLAIM ACK He cneAyeT 
nepeAaBaTb, noKa He 6yAyr nepeAaHbi Bee 
AaHHbie, HaxoAflLHnecfl b OMepeAH Ana 
nepeAaHM no nnHnn CBa3M, c Mcnonb30BaHMeM 
MeTKH, onpeAeneHHOM Ana ocBo6o>KAeHMa. 
Ka>KAbiM aneivieHT coo6meHMa RECLAIM ACK b 
Tene coo6"meHMa 394 nivieeT CTpyKTypy, 
noKa3aHHyHD Ha cf)nr.9e. 3neMeHT 444 
cooGiAeHMa RECLAIM ACK (b nopaAKe ot 
CTapiuero 6i/iTa k ivinaALiieiviy) coAep>KHT 
cneAyK)L4ne nona: 8-6MTOBoe none 446 Tuna 
noTOKa, 8-6nTOBoe none 448 AnnHbi 
MAeHTMcjDMKaTopa noTOKa m 16-6nTOBoe 
pe3epBHoe none 450 b cocTaBe nepBoro 
32-6MTOBoro cnoBa; 32-6wTOBoe none 452 mgtkm 
b KanecTBe BToporo 32-6MTOBoro cnoBa; n 
MAeHTMcjDHKaTOp noTOKa 454, npeACTaBnafOiUMM 
cooom none b Ljenoe KpaTHoe 32-6nTOBoro 
cnoBa. none 446 Tuna noTOKa onpeAenaeT Tun 
noTOKa MAeHTMCpMKaTopa noTOKa, 

coAepwameroca b none 454 MAeHTUcjDHKaTopa 
noTOKa, a none 448 AnwHbi MAeHTUcjDHKaTopa 
noTOKa onpeAenaeT AnnHy nona 454 
MAeHTUcjDMKaTopa noTOKa b uenbix KpaTHbix 
32-6MTOBoro cnoBa. B pacciviaTpMBaeMOM 
BapnaHTe ocyLi^ecTBneHUfl pe3epBHoe none 450 
He ncnonb3yeTca v\ ycTaHOBneHO Ha Hynb 
cucTeMHbiM y3noivi, nepeAaHDU^MM aneivieHT 
cooGmeHMa RECLAIM ACK, m nrHopupyeTca 
cucTeMHbiM y3noM, npuHMiviaHDLAMM aneivieHT 
coo6LneHMH RECLAIM ACK. flone 452 MeTKM 
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c©Aep>KHT MeTKy, ocBo6o>KAeHHyio ot noTOKa, 
onpeAeneHHoro noneM 454 HA^HTUcjDMKaTopa 
noTOKa. none 454 MAeHTUcjDMKaTopa noTOKa 
coAep>KHT HAeHTMc(DHKaTop noTOKa M3 aneMeHTa 
coo6meHna RECLAIM, b kotopom 6bino 
3anpoujeHO ocBo6o>KAeHMe MeTKi/i , yKa3aHHOM b 
none 452 MeTKH . 

flononHMTenbHbiMn oco6eHHOCTaMM 
aneMeHTa coo6LU,eHna RECLAIM aBnaroTca 
ynpaBneHne MeTKoti m KOHTponb oljjm6ok. Ecnn 
cucTeMHbiM y3en npuHan aneMeHT coo6LAeHna 
RECLAIM ACK, onpeAenahDLAUM noTOK, Ana 
KOToporo He BbiAaBanocb coo6LAeHne RECLAIM, 
to aneMeHT coo6LueHna RECLAIM ACK 
nrHopupyeTca. Ecnn cucTeMHbifi y3en npuHan 
aneMeHT coo6Li^eHna RECLAIM ACK, KOTopbiPi 
yK33biBaeT Ha Apyry^ MeTKy, OTnunafOLnyjoca ot 
MeTKH, nepeAaHHOM b cooGmeHUM RECLAIM Ana 
AaHHoro noTOKa, to cucTeMHbiPi y3en 
o6pa6aTbiBaeT npuHaTbiw sneMeHT coo6ii4eHMa 
RECLAIM ACK, KaK ecnn 6bi onepai4na 
BoccTaHOBneHna Ana MeTKH, nepeAaHHOM b 
cooGLneHMH RECLAIM, 6bina ycneniHOM. Ecni/i 
cucTeMHbiM y3en o6Hapy>KHBaeT oujuGKy b 
KaKOM-nn6o M3 noneM aneMeHTa cooGmeHna 
RECLAIM ACK, AaHHbii?i KOHKpeTHbiM aneMeHT 
cooOLneHna RECLAIM ACK, coAe p>Ka ll\\/\\a 
OLUn6Ky, OT6pacbiBaeTca. OAHaKO nio6bie 
Apyrne, He coAep>KaiAne oljjm6ok sneMeHTbi 
cooemeHna RECLAIM ACK, KOTopbie Moryr 
6biTb b tom >Ke caMOM Tene coo^LAeHna 
noATBep>KAeHna BoccTaHOBneHna npoTOKona 
IFMP, He OT6pacbiBahOTca n He noABepratoTca 
n3MeHeHnaM KaKHM-nn6o o6pa30M. CucTeMHbiM 
y3en OTBenaeT cooGmeHi/ieM ERROR 
coceAHeMy y3ny, KOTopbiM nepeAan aneMeHT 
cooOLneHna RECLAIM ACK c olum6koCi, ecnn 
Ana AaHHoro cucTeMHoro y3na He noHaTHa 
Bepcua npoTOKona IFMP b npuHaTOM 
coo^LneHnn npoTOKona IFMP. TaKMM o6pa30M, 
ecnM Ana CMCTeMHoro y3na He noHaTeH Tun 
noTOKa b KaKOM-nM6o M3 aneMeHTOB coo6meHMa 
RECLAIM ACK b npMHaTOM coo6u^eHMM 
npoTOKona IFMP, to CMCTeMHbiM y3en nepeAaeT 
cooo~LneHMe ERROR Ana Ka>KAoro TMna noTOKa, 
KOTopbie eMy He noHaTeH, coceAHeMy y3ny, 
KOTopbM nepeAan yKa3aHHbii?i KOHKpeTHbiM 
sneMeHT cooSiAeHMW RECLAIM ACK. 

KaK onucaHO Bbiiue, cooGu^eHMe npoTOKona 
nepeaApecauMn IFMP MO>KeT npeACTaBnaTb 
co6om cooSmeHMe LABEL RANGE (Anana30H 
MeTOK), KOTopoe Mcnonb3yeTca b OTBeT Ha 
coo^LneHMe REDIRECT (nepeaApecai^na), ecnM 
3anpoujeHHaa MeTKa b oahom MnM HecKonbKMX 
aneMeHTax cooGLneHna REDIRECT HaxoAMTca 
BHe Anana30Ha, KOTopbiM MOKeT 6biTb 

06pa00TaH CMCTeMHbIM y3nOM, npMHMMaKDLAMM 

coo6meHMe nepeaApecai^MM. Coo6meHMe 
LABEL RANGE MHcjDopMMpyeT nepeAaTMMK 
coo6meHMa REDIRECT o A^ana30He MeTOK, 
KOTopbiM MO>KeT o6pa6aTbiBaTbca b asihhom 
nMHMM CBa3M. B coo6meHMM LABEL RANGE 
Mcnonb3yeTca oamh aneMeHT coo6meHMa 
AMana30Ha MeTOK. SneMeHT coo6L4eHMa LABEL 
RANGE b Tene cooGmeHMa 394 MMeeT 
CTpyKTypy, npeACTaBneHHyro Ha cpMr.9f. 
SneMeHT coo6meHMa 456 LABEL RANGE 
coAep>KMT none 458 MMHUManbHow MeTKM b BMAe 
nepBoro 32-6MTOBoro cnoBa m none 460 
MaKCMManbHOM MeTKM b BMAe BToporo 
32-6MTOBoro cnoBa. none 458 MMHMManbHOM 
MeTKM m none 460 MaKCMManbHOM MeTKM 
cooTBeTCTBeHHO npeACTaBnaioT co6om 
MMHMManbHoe m MaKCMManbHoe 3HaneHMe 
MeTKM, KOTOpaa MO>KeT 6biTb onpeAeneHa b 
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C006U4BHMM npoTOKona nepeaApecau,nn IFMP b 

KOHKpeTHOM nHHHH CB513M. TOJIbKO 3TH 3HaHBHI/13 

MeTOK b npeflenax ,qnana30Ha ot MHHHManbHon 

MeTKH flO MaKCHMaJIbHOM MeTKH (BKniOHHTenbHO) 

MoryT 6biTb onpeAeneHbi b coo6~u4eHnn 
npoTOKona nepeaApecai^nn IFMP b jiuhhh 

CBA3H. 

KaK onucaHO BbiLue, coo6"iAeHne npoTOKona 
nepeaApecai^nn IFMP mokst npeACTaBnaTb 
cooon cooSLi^eHne ERROR (ou_in6Ka), KOTopoe 
MoweT nepeflaBaTbca b otbbt Ha nio6oe 
cooGii^eHMe npoTOKona nepeaApecaLjnn IFMP. B 
cooGii^eHMM EROOR ncnonb3yeTca oahh 
aneivieHT cooo"LneHna ollihokh. 3neMeHT 
cooGLneHMfi ERROR b rene cooGiAeHna 394 
MMeeT CTpyKTypy, npeACTaBneHHyio Ha cf)Hr.9g. 
SneivieHT 462 coo6LAeHHa ERROR (b nopaAKe 
ot CTapujero 6nTa k MnaALueMy) coAep>KHT 
8-6nTOBoe none 464 KOfla oljjho'kh h 24-6nTOBoe 
none 466 napaivieTpa b BMfle 32-6nTOBoro 
onoBa. none 464 KOfla oljjho'kh onpeAenaeT, 
KaKOM Tnn oljjho'kh MMen MecTO. Coo6Li^eHne 
ERROR MO>KeT onpeAenaTb oawh napaiweTp. 
Ecnn cucTeMHbm y3en o6Hapy>KHBaeT oujn6"Ky b 
nioooM M3 nonen b aneMeHTe cooGmeHna 
npoTOKona nepeaApecau,nn IFMP, to AaHHbin 
KOHKpeTHbiM aneivieHT coo6LU,eHna c OLunGKon 
OTSpacbiBaeTcn n BbiAaeTca coo6uj,eHne 
ERROR. Ecnn cncTeMHbin y3en He MOKeT 
ocymecTBHTb o6pa6oTKy nnn eiwy He noHaTHa 
KOHKpeTHafl Bepcna npoTOKona IFMP b 
npuH^TOM cooo'LLjeHHH npoTOKona IFMP, to 
cucTeMHbifi y3en nepeAaeT coo6"uj,eHHe ERROR 
c noneM KOAa oujho'kh 464, ycTaHOBneHHbiM b 1 , 
n c noneM 466 napaivieTpa, ooecnennBaioLiiHM 
caMyio nocneAHJOK) Bepcnio npoTOKona IFMP, 
KOTopyfo nepeAaTMMK MO>KeT noHaTb nnn 
ocy mecT b n t b cooTBeTCTByfOLnyra oSpaooTKy. 
Kpoivie Toro, ecnn cncTeMHOMy y3ny He noHaTeH 
Tun noTOKa b KaKOM-nnoo H3 aneivieHTOB 
coo6uj,eHHa npoTOKona nepeaApeca 14 nn IFMP, 
KOTopbiM Bbi3Ban oujn6"Ky, to cucTeMHbiM ysen 
nepeAaeT cooo'uj.eHHe ERROR c noneM 464 
KOAa oujho'kh, ycTaHOBneHHbiM Ha 2, n c noneM 
466 napaMeTpa, yKasbiBaiomnM Tun noTOKa, 
KOTopbiM Bbi3Ban oujki6Ky. 

2. riepeAana MapKupoBaHHoro noTOKa no 
nnHMFiM nepeAann ATM flaHHbix 

HacToamee n3o6peTeHne ncnonb3yeT nnHnn 
nepeAann ATM AaHHbix Ana nepeAann 
IP-naKeTOB Me>KAy cncTeMHbiMH y3naMH. 
naKeTbi, nepeAaBaeMbie no nnHnaM nepeAann 
ATM AaHHbix, npeACTaBnaiOT cooon noTOKH, 
MapKnpoBaHHbie n HHKancynnpoBaHHbie 
pa3nnnHbiM oo"pa30M, b 3aBHCHMOCTH ot Tnna 
noTOKa, KaK yKa3aHO Bbime. C ncnonbsoBaHneM 
Knaccnc(DHKai4nn noTOKOB HacToaujee 
M3o6peTeHne ooecnennBaeT ocyu^ecTBneHne 
o6pa6oTKn pa3Hbix TnnoB naKeTOB pa3nnnHbiM 
o6pa30M (MapLupyTHsau.na Ha ypoBHe 2 nnn 
KOMMyTai4H5q Ha ypoBHe 3), b 3aBncnMOCTn ot 
Tuna naKeTa. KpoMe Toro, Ka>KAbin Tun naKeTa 
TaioKe onpeAenaeT nHKancynai^nio, KOTopaa 
Aon>KHa Mcnonb30BaTbca nocne nepeaApecau.nn 
Aa h ho ro Tuna naKeTa. B paccMaTpnBaeMOM 
BapnaHTe ocymecTBneHna H3o6peTeHna 
cncTeMa ncnonb3yeT HHKancynau.nn Ana nnHnn 
nepeAan ATM AaHHbix, KaK onncaHO noAPO^HO 
HH>Ke. Pa3yMeeTCfl 3 nHKancynai4MM aha Ka>KAoro 
Tnna noTOKa MoryT 6biTb onpeAeneHbi Ana 
pa3nnHHbix TexHonornn nnHMM nepeAann 
AaHHbix, ppn pa3nnnHbix annapaTHbix cpeACTB 
KOMMyTai_|nn, KOTopbie MoryT ncnonb30BaTbC5q b 
coot b eTCT bum c HacTOfliAMM M3o6peTeHneM . 

KOHKpeTHbIM nOTOK naKeTOB MO>KeT 6blTb 
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CBfl3aH C KOHKpeTHOM MeTKOH aCHHXpOHHOrO 

pe>KHMa nepeAann (ATM MeTKOM). Ha qbnr.10a 
noKa3aH cpopMaT 32-6nTOBoro nona Ana ATM 
MeTOK b paccMaTpHBaeMofi cncTeMe. KaK 
onncaHO BbiLue, MeTKa npeACTaBnaeT co6on 
MAeHTi/icf)HKaTop BnpTyanbHoro MapiupyTa m 
nAeHTHc(3HKaTop BnpTyanbHoro KaHana 
(VPI/VCI), npnneM npeAnonaratoTcn 
OAHOHanpaBneHHbie BnpTyanbHbie KaHanbi. B 
nop^AKe ot CTapniero 6nTa k MnaALiieMy none 
470 ATM MeTKn, noKa3aHHoe Ha dpnr.10a, 
coAep>KHT 4-6nTOBoe pe3epBHoe none 472, 
12-6"nTOBoe none 474 VPI n 16-6"nTOBoe none 
476 VCI. B paccMaTpMBaeMOM BapnaHTe 
ocyLU,ecTBneHna pe3epBHoe none 472 
ycTaHOBneHO Ha Hynb nepeAaiomnM ceTeBbiM 
ysnoM m nrHopnpyeTca cncTeMHbiM y3noM, 
npnHMMaioLUjHM ATM MeTKy. flna nnHnn 
nepeAann AaHHbix, KOTopaa He noAAep>KHBaeT 
nonHbin 12-6nTOBbin VPI, Hencnonb30BaHHbie 
6nTbi b none 474 VPI npeACTaBnaioT co6on 
CTapnine 6nTbi nona 474, ycTaHOBneHHbie Ha 
Hynb. AHanornnHO Ana nnHnn nepeAann 
AaHHbix, KOTopaa He n OAAsp>Kn BaeT nonHbin 
16-6nTOBbin VCI, Hencnonb30BaHHbie 6nTbi b 
none 476 VCI npeACTaBnaioT cooon CTapmne 
6nTbi nona 476, ycTaHOBneHHbie Ha Hynb. 

flna nio6bix naKeTOB b noTOKe, KOTopbin He 
nepeaApecoBaH, cncTeMHbin y3en ncnonb3yeT 
nHKancynai4nio IP-naKeTOB, ycTaHOBneHHyKD no 
yMonnaHnjo. Ecnn cncTeMHbin y3en npnHnMaeT 
peiueHne, hto KOHKpeTHbin Tnn naKeTa AonxeH 
6biTb nepeaApecoBaH, to cncTeMHbin y3en 
ncnonb3yeT HHKancynflu,wo, Bbi6paHHyio 
KOHKpeTHO Ana AaHHoro Tnna noTOKa. riocne 
npneMa noTOKa cncTeMHbin y3en n3MeHaeT 
nHKancynnu.nio, ncnonb30BaHHyio Ana 
nepeaApecyeMoro noTOKa, c ycTaHOBneHHoPi no 
yMonnaHHio Ha nHyio. BMecTO ncnonb30BaHna 
Ana IP-naKeTOB nHKancynaunn, ycTaHOBneHHon 
no yMonnaHHio b KaHane nepecbinKn, 
ycTaHOBneHHOM no yMonnaHnio, cncTeMHbin 
y3en ncnonb3yeT APyron Tnn nHKancynai^nn b 
3aBHCHMOCTH ot Tnna noTOKa, KOTopbin 
nepeaApecyeTca. CneAyeT nMeTb b BnAy, hto 
nHKancynnpoBaHHbin IP-naKeT pe>KnMa ATM 
MO>KeT npeACTaBnaTb co6on IP-naKeT, KOTopbin 
caM nHKancynnpyeT cooSiAeHne npoTOKona 
IFMP, nepeAaBaeMoe k (n/nnn ot) rnaBHOMy 
KOMnbK3Tepy/cepBepy/pa6onen CTaHunn, Ha 
KOTopbix BbinonHaeTca KOMnneKT cncTeMHoro 
nporpaMMHoro o6ecneneHna, 6a30BOMy 
KOMMyTau,noHHOMy 6noKy nnn Lunio30BOMy 
6noKy KOMMyTau,HH. 

KaK onncaHO Bbiiue, b bo3mo>khom BapnaHTe 
ocyiAecTBneHna n3o6peTeHna onpeAeneHbi Tpn 
Tnna noTOKOB: Tnn 0 noTOKa, Tnn 1 noTOKa, 
Tnn 2 noTOKa. Tnn 0 noTOKa ncnonb3yeTca Ana 
n3MeHeHna nHKancynai^nn IP-naKeTOB c 
ycTaHOBneHHon no yMonnaHnio. Tnn 1 noTOKa 
ncnonb3yeTca Ana naKeTOB, nepeHocamnx 
AaHHbie Me>KAy npnKnaAHbiMn nporpaMMaMn, 
ncnonHaeMbiMH Ha CTaHU,nax. Tnn 2 noTOKa 
ncnonb3yeTca Ana naKeTOB, nepeHocaLAnx 
AaHHbie Me>KAy CTaHU,nflMM, 6e3 HAeHTnqbMKau,nn 
npnKnaAHbix 3aAan, KOTopbie MoryT 
BbinonHaTbca Ha cTaHu,nax. 

B HacToaiAeM n3o6peTeHnn HHKancynauna, 
ycTaHaBnnBaeMaa no yMonnaHnio, Ana 
IP-naKeTOB b nnHnn nepeAann ATM AaHHbix 
npeACTaBnaeT co6on nHKancynaunio, 
onncbiBaeMyio npoi^eAypon. JlornnecKoe 
ynpaBneHne nnHnen CBa3n/TonKa cy6ceTeBoro 
noACoeAnHeHna (LLC/SNAP), KaK noKasaHO Ha 
qbnr.10b. <t>nr.10b nnniocTpnpyeT IP-naKeT, 
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MHKancyjinpoBaHHbM no yMonnaHHK). B 
ochobhom HHKancyn^unfl no yMonnaHi/uo 
npeflycMaTpuBaeT CHaoweHHe IP-naKeTa 
3aronoBKOM LLC/SNAP, npwneM IP-naKeT 
MHKancyjinpyeTC?i b cocTaBe none3HOM Harpy3KH 
onoKa flaHHbix npoTOKona cyocnofl cxoahmoctm 
Ha ypoBHe ATM aflanTai^nn ™na 5 (AAL-5 
CPCS-PDU). HHKancyjinpoBaHHbiM no 
yMonnaHHK) IP-naKeT 480 coflepwm 3aronoBOK 
LLC/SNAP (24-6MTOBoe none 482 LLC, 3a 
KOTopbiM cneflyeT 8-6nTOBan nacTb 3aronoBKa 
484 SNAP b nepBOM 32-6mtobom cnoBe, H 
ocTaBLuaacfl 32-6"HTOBaa nacTb 3aronoBKa 484 
SNAP), IP-naKeT 486 (KOTopbiM HMeeT AnnHy 
i^enoro KpaTHoro 32-6"htoboi-o cnoBa), none 488 
3anoriHMTerifl h KOHi^eBoe none 490 AAL-5 
CPCS-PDU. none 3anonHMTens 488 MO>KeT 
MMeTb AJ~iHHy ot 0 ao 47 osimtob, none 
KOHi^eBMKa 490 paBHO 8 GatiTaM (4 32-6nTOBbix 
cnoBa). Bjiok nepeAann IP-naKeTa 486, 
ncnojib3yK5Lu l ero HHKancynflUHHD no yMonnaHMK), 
paBeH 1500 6awTOB. naKeTbi, ncnojib3yK3L^ne 
MHKancyri5Ri4HHD no yMonnaHHK>, nepeAafOTca k 
npeflBapnTeribHO onpefleneHHOMy VPI/VCI (VPI 
= 0, VCI = 15), KOTopbiM npeACTaBrmeT coo"om 
ycTaHOBneHHbie no yMonnaHHto 

MAeHTucjDHKaTopbi BnpTyajibHoro MapujpyTa h 
BnpTyaribHoro KaHana Ana cooTBeTCTByiou^eM 
annapaTypbi (r.e. naKeTbi nepeAafOTca no 
BnpTyaribHOMy KaHany, ycTaHOBJieHHOMy no 

yMOJlHaHHK)). 

Tun 0 noTOKa ncnonb3yeTCfl Ana M3 Me He huh 
MHKancyri?ii4nn IP-naKeTOB c ycTaHOBJieHHOM no 
yMonnaHHK). Ha c£nr.10c noKa3aH 
MHKancyjinpoBaHHbiCi IP-naKeT 492 Tuna 0. 
IP-naKeTbi, ncnonb3yfou4ne Tun 0 noTOKa, 
MHKancynnpyfOTca HenocpeACTBeHHO b 
none3HoPi Harpy3Ke AAL-5 CPCS-PDU, 6e3 
npunncbiBaHMiR 3aronoBKa LLC/SNAP. 
HHKancynnpoBaHHbiM IP-naKeT 492 Tuna 0 
BKnfOHaeT b ce6a IP-naKeT 494 (wiweiOLAUM 
AnnHy, paBHyKD i^enoMy KpaTHOMy 32-6nTOBoro 
cnoBa), none 3anonHHTena 498 n none 
XBOCTOBUKa 498 AAL-5 CPCS-PDU. none 
3anonHkiTena 496 MO>KeT 3aHMMaTb ot 0 ao 47 
6awTOB, a none XBOCTOBi/iKa 498 paBHO 8 6aMTaM 
(neTbipe 32-6nTOBbix cnoBa). BnoK nepeAann 
IP-naKeTa 494, wcnonb3yioLnero HHKancynsi^HKO 
Tuna 0 noTOKa, paBeH 1500 6amoB. naKeTbi, 
npwHaAne>KaLi4ne k noTOKy, nepeaApecyeMOMy 
i/i3 ycTaHOBneHHoro no yMonnaHUHD 
BnpTyanbHoro KaHana, ncnonb3yioT 

WHKancynauHfo Tuna 0 noTOKa w nepeAafOTca b 
VPI/VCI, onpeAeneHHbie b none MeTKH 
aneMeHTa coo6LneHMfl REDIRECT 
(nepeaApecai4M5q) npoTOKona IFMP, 
MHKancynnpoBaHHoro b IP-naKeTe 494 (aneivieHT 
coo6"LneHMfl REDIRECT, MHKancynnpoBaHHbiM b 
IP-naKeTe 494, nepeAaeTca c HHKancynflu,nePi 
Tuna 0 noTOKa). 

MHKancyn^i4HM, ycTaHOBneHHbie no 
yMonnaHHfo n CBfl3aHHbie c TwnoM 0 noTOKa, He 
npeAyciviaTpuBawT yAaneHne KaKwx-nn6o nonew 
M3 HHKancynnpyeMoro IP-naKeTa. OAHaKO 
HHKancynfli^MM b cooTBeTCTBMH c TunoM 1 noTOKa 
m TunoM 2 noTOKa CBfl3aHbi c yAaneHi/ieM 
onpeAeneHHbix nonePi H3 IP-naKeTa. Ecni/i 3TM 
nonn yAanaioTCfl, to cucTeMHbiM y3en, KOTopbiPi 
BbiAan coo6meHne REDIRECT, 3anoMHHaeT 
yAaneHHbie nona v\ CBH3biBaeT ot\a nonfl c 
BnpTyanbHbiM ATM KaHanoM, onpeAeneHHbiM b 
ATM MeTKe. CooTBeTCTBeHHO, nonHbiw IP-naKeT 
MO>KeT 6biTb BoccTaHOBneH b MecTe Ha3HaHeHHfi 
c ncnonb30BaHneM BXOAflmefi ATM MeTKH fljifl 
AQCTyna k 3anoMHeHHbiM non^M. 
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Tun 1 noTOKa i/icnonb3yeTCfl Arm naKeTOB, 
nepeHoc^LAUx AaHHbie Me>KAy npuKnaAHbiMM 
3aAanaMH, BbinonHaeMbiMW Ha CTaHijHflx. Ha 
c(DMr.10d unnwDCTpupyeTcq IP-naKeT, 
MHKancynnpoBaHHbiCi b cooTBeTCTBMM c TunoM 1 
noTOKa. IP-naKeTbi, ncnonb3yioLi4Me 

MHKancynfn_i,Mfo Tuna 1 noTOKa, no cyLU,ecTBy 
AeKowinoHyfOTCfi n Bbio"paHHbie nacTM 
AeKOMnoHOBaHHbix IP-naKeTOB 
HHKancynnpyK)Tcn HenocpeACTBeHHO b 
none3HyK) Harpy3Ky AAL-5 CPCS-PDU, 6e3 
npunncbiBaHUfi 3aronoBKa LLC/SNAP. 
HHKancynnpoBaHHbifi cornacHO Tuny 1 noTOKa 
IP-naKeT 500 coAepxMT 16-6nTOBoe none 502 
nonHOM ATiMHbi n 16-6nTOBoe none 504 
HAeHTUcjDHKai^nn M3 IP-3aronoBKa 

AeKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
nepBoro 32-6nTOBoro cnoBa. 3HaneHne nona 
502 nonHoPi flnnHbi He M3ivieHjqeTCJi, a coxpai-meT 
nonHyio Annny IP-naKeTa ao AQKOMnoHOBKM. 
HHKancynwpoBaHHbiti cornacHO Tuny 1 noTOKa 
IP-naKeT 500 TaioKe coAep>KMT 8-6nTOBoe none 
506 cjDnara, 12-6MTOBoe none 508 CMemeHUfl 
cjDparMeHTa n 1 6-6nTOBoe none 510 
KOHTponbHOM cyMMbi H3 IP-3aronoBKa 
AeKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
BToporo 32-6nTOBoro cnoBa. riepeAaBaeMoe 
3HaneHne nonn 510 KOHTponbHOM cyMMbi 
npeACTaBnaeT co6oPi 3HaMeHne KOHTponbHOM 
cyMMbi, KOTopoe 6bino 6bi BbinncneHO Ana 
nonHoro IP-3aronoBKa, ecnn 6bi none TTL 6bino 
ycTaHOBneHO b Hynb. nons "Bepcufl", IHL, TOS, 
TTL, "npoTOKon", "aApec MCTOHHMKa", "aApec 
MecTa Ha3HaHeHM5q" b IP-3aronoBKe He 
nepeAaioTCfl b bhas nacTH HHKancynnpoBaHHoro 
cornacHO Tuny 1 noTOKa IP-naKeTa 500. KpoMe 
Toro, nepBbie neTbipe 6aMTa, HenocpeACTBeHHO 
cneAytoLAne Ha IP-3aronoBKOM, He nepeAafOTCfl 
b bha© nacTM HHKancynnpoBaHHoro cornacHO 
Tuny 1 noTOKa IP- naKeTa 500. 3tm neTbipe 
nepBbix 6ai?iTa cooTBeTCTByfOT nopTy MCTOHHUKa 
m nopTy MecTa Ha3HaneHna ah^ A^MTarpaMM 
npoTOKonoB TCP m UDP b KanecTBe npuMepa. 
non?i nopTa MCTOHHUKa n nopTa MecTa 
Ha3HaneHHjq MAeHTUcpMi^npyioT npuKnaAHbie 
nporpaMMbi, BbinonHneMbie Ha CTaHi^Mfix. KpoMe 
Toro, IP-naKeT 500, MHKancynnpoBaHHbiM b 
cooTBeTCTBMM c TunoM 1 noTOKa, coAep>KHT none 
AaHHbix 512. 3a noneM A^HHbix 512 cneAyeT 
none 3anonHMTena 514 m none KOHueBMKa 516 
AAL-5 CPCS-PDU. none 3anonHHTen* 514 
MO>KeT MMeTb AnMHy ot 0 ao 47 oafiTOB, a none 
KOHueBMKa 516 paBHO 8 oaMTaM (neTbipe 
32-6nTOBbix cnoBa). 

nepeAaBaeMbiFi 6noK IP-naKeTa, 

ncnonb3yK)L4ero HHKancyn?ii4MK) cornacHO Tuny 1 
noTOKa, coAep>KMT 1484 6awTa. naKeTbi, 
npnHaAne>KaLnne k noTOKy, nepeaApecyeMOMy c 
ncnonb30BaHneM HHKancynnunn cornacHO Tuny 
1 noTOKa, nepeAawTCfl b VPI/VCI, 
onpeAeneHHbiM b none MeTKM 

cooTBeTCTByfOLAero aneMeHTa coo6meHM5q 
nepeaApecai^nn Tuna 1 noTOKa, 
HHKancynnpoBaHHoro b AeKOMnoHOBaHHOM 
IP-naKeTe (none "MeTKa" MO>KeT 6~biTb 

KOHCjDMrypupOBaHO B COOTBeTCTBMM c nonflMW 
nopTOB HCTOHHMKa H MeCTa Ha3HaHeHMfl B 

cooGLAeHM^x npoTOKonoB TCP v\ UDP). 

Tun 2 noTOKa ncnonb3yeTCfl atia naKeTOB, 
nepeHOCALAMX AaHHbie Me>KAy CTaHi4MflMM, 6e3 
yneTa npMKnaAHbix 3aAan, BbinonH^eMbix Ha 
CT3.Huy\nx. Ha cjDnr.10e npeACTaBneH IP-naKeT, 
HHKancynnpoBaHHbiCi cornacHO Tuny 2 noTOKa. 
IP-naKeTbi, ncnonb3yfomne HHKancyn^i4Mio 
cornacHO TMny 2 noTOKa, AeKOMnoHyfOTca, n 
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Bbi6paHHbie nacTH AeKOMnoHOBaHHoro IP-naKeTa 
i/iHKancynnpyfOTca HenocpeflCTBeHHO b 
none3Hyio Harpy3Ky AAL-5 CPCS-PDU, 6e3 
npnnncbiBaHHfl saronoBKa LLC/SNAP. 
HHKancynnpoBaHHbiM comacHO Tuny 2 noTOKa 
IP-naKeT 520 coflep>KHT 16-6~HTOBoe none 522 
noriHoCi flriUHbi \a 16-6nTOBoe none 524 
MfleHTMctDMKau.nn H3 IP-3aronoBKa 

AeKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
nepBoro 32-6nTOBoro cnoBa. 3HaneHne nona 
522 noriHOM AJiMHbi He n3MeHEeTCfl, a coxpahmeT 
noriHyio AnHHy IP-naKeTa flo fleKOMnoHOBKH. 
HHKancynnpoBaHHbiM comacHO Tuny 2 noTOKa 
IP-naKeT 520 TaioKe coAep>KHT 8-6MTOBoe none 
526 cjsnara, 12-6nTOBoe none 528 CMeu^em/ia 
0parivieHTa h 16-6MTOBoe none 530 
KOHTponbHOM cyMMbi H3 IP-3aronoBKa 
AeKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
BToporo 32-6nTOBoro cnoBa. riepeAaBaeivioe 
3HaneHne nona 530 KOHTponbHOM cyMMbi 
npeflCTaBnyieT cooofi 3HaneHi/ie KOHTponbHofi 
cyMMbi, KOTopoe 6bino 6bi BbinncneHO Ana 
nonHoro IP-3aronoBKa, ecnn 6bi none TTL Gbino 
ycTaHOBneHO b Hynb. riona "Bepcufl", IHL, TOS, 
TTL, "npoTOKon", "aApec ncTOHHHKa", "aflpec 
MecTa Ha3HaMeHM?i" b IP-3aronoBKe He 
nepeflaraTca b BMfle nacTi/i HHKancynnpoBaHHoro 
comacHO Tuny 2 noTOKa IP- naKeTa 520. B 
OTnuMne ot HHKancynauuM comacHO Tuny 1 
noTOKa, nepBbie neTbipe oafiTa, 
HenocpeACTBeHHO cneAyiOLAMe Ha 

IP-3aronoBKOM : nepeAaioTca b BMAe nacTM 
MHKancynnpoBaHHoro comacHO Tuny 2 noTOKa 
IP- naKeTa 520. KpoMe Toro, IP-naKeT 520, 
MHKancynnpoBaHHbiCi b cooTBeTCTBHn c TunoM 2 
noTOKa, coAep>KMT none flaHHbix 532. 3a noneM 
AaHHbix 532 cneAyeT none 3anonHHTenn 534 v\ 
none KOHLjeBkiKa 536 AAL-5 CPCS-PDU. none 
3anonHMTen^ 534 MO>KeT HMeTb AriMHy ot 0 ao 
47 6a£iTOB, a none KQHi^eBUKa 536 paBHO 8 
6aMT3M (neTbipe 32-6mtobnx cnoBa). 
riepeAaBaeMbiM otiok IP-naKeTa, 

ncnonb3ytoLL^ero MHKancyn?mMHD comacHO Tuny 2 
noTOKa, coAep>KHT 1484 6a£iTa. IHaKeTbi, 
npnHaAne>KaLi^ne k noTOKy, nepeaApecyeMOMy c 
ncnonb30BaHneM HHKancynfli^MM comacHO Tuny 
2 noTOKa, nepeflafOTca b VPI/VCI, 
onpeAeneHHbiPi b none MeTKH 

cooTBeTCTByjoii^ero sneMeHTa coo6"LneHna 
nepeaApecaunn Tuna 2 noTOKa, 
MHKancynnpoBaHHoro b AeKOMnoHOBaHHOM 
IP-naKeTe. 

flna MHKancyn^uMM comacHO Tuny 0 noTOKa, 
Tuny 1 noTOKa n Tuny 2 noTOKa CHCTeMHbm 
y3en, npuHUMaroL^nCi coo6meHne 

nepeaApecai4MM, nepeAaHHoe y3noM 

h n cxoAfl Li-^e \a nnHnn , 3anoMHHaeT yAaneHHbie 
nonn n CBH3biBaeT 3tm nona c BnpTyanbHbiM 
KaHanoM ATM nyTeM ATM MeTKM, o6ecneHWBafi 
K3LUMpoBaHHyfo MHcjDopMaLjHK) AOCTyna Anfl 
nepeaApecoBaHHbix naKeTOB, KaK onucaHO 

BblLUe. 

B. npoTOKon GSMP 

CucTeMHoe nporpaMMHoe ooecneneHne 
TaioKe ncnonb3yeT npoTOKon GSMP Ana 
ycTaHOBneHMjq o&9\zv\ no ATM nnHUM nepeAann 
AaHHbix Me>KAy KOHTponnepoM KOMMyTai_|HM n 
annapaTHbiMM cpeACTBaMU ATM KOMMyTaunn 
6a30Boro KOMMyTai4MOHHoro 6noKa cucTeMbi, 
TeM caMbiM ooecneni/iBafl KOMMyTaLjwo Ha 
ypoBHe 2, ecnn 3to bo3mo>kho, v\ 
MapiupyTM3ai4Mfo comacHO npoTOKony IP Ha 
ypoBHe 3, ecnn 3TO HeooxoAMMO. B nacTHOCTH, 
npoTOKon GSMP npeAcraBnaeT cooow 
yHMBepcanbHbitf acuMMeTpuHHbiM npoTOKon aha 
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ynpaBneHMfl ATM KOMMyTaTopoM v\ peann3yeTca 
b Bi/ipTyanbHOM KaHane, ycTaHOBneHHOM npw 
HHML|nann3ai4MH b nnHUM nepeAann ATM 
AaHHbix Me>KAy KOHTponnepoM KOMMyTai^nM m 
ATM KOMMyTaTopoM. Oahh KOHTponnep 

KOMMyTai^HM MO>KeT kl0nonb3OBaTb MHO>KeCTBO 

KOHKpeTM3ai4nCi npoTOKona GSMP no 
OTAenbHbiM BnpTyanbHbiM KaHanaM atia 
ynpaBneHMfl m h o>KecT bom ATM KOMMyTaTopoB. 
npoTOKon GSMP TaioKe BKmonaeT b ce6fl 

npOTOKOn 6nH30CTM GSMP, KOTOpbIM 

Mcnonb3yeTcyi An^ cnHxpoHM3au 1 HM coctoahum b 
nnHMM nepeAann ATM AaHHbix Me>KAy 
KOHTponnepoM KOMMyTauMH n ATM 
KOMMyTaTopoM, Ana onpeAeneHMfl 
HAeHTUcjDHKai^nn y3na Ha ApyroM KOHi^e nnHnn 
CBA3M n Ana onpeAeneHMS M3MeHeHkifl b 
HAeHTHc|DMKai4MM 3Toro y3na. 

npoTOKon GSMP no3BonneT KOHTponnepy 
KOMMyTaunn ycTaHaBnwBaTb n OTMeHflTb 
coeAHHeHU^ nepe3 ATM KOMMyTaTop, 
Ao6aBn^Tb n ncKnionaTb oneMeHTbi b 

COeAMHeHMM OT OAHOM TOHKkl K MHO>KeCTBy TOHeK, 

ynpaBn^Tb nopTaMU KOMMyTaTopa, 
3anpaujnBaTb HHctDopMai^nio KOH0nrypnpoBaHM?i 
n CTaTHCTMHecKne AaHHbie. npoTOKon GSMP 
TaioKe no3BonaeT ATM KOMMyTaTopy 

MHCjDOpMMpOBaTb KOHTponnep KOMMyTai^MM o 
TaKMX COSblTMflX, KaK OTK33 B nMHMM CBPI3M. 

KaK ynoMAHyTO Bbinie, npoTOKon GSMP 
npeACTaBnaeT co6om npoTOKon Tuna 
"BeAyLAMM-noflHUHeHHbiM". KOHTponnep 
KOMMyTai^nn BbiAaeT coo6LL^eHM?i 3anpoca Ha 
KOMMyTaTop. Ka>KAoe coo6Li^eHne 3anpoca 
noKa3biBaeT, Tpe6yeTC?i nn OTBeT ot 
KOMMyTaTopa, n coAep>KMT nAeHTi/icjoMKaTop 
onepau,nn AD^ oGecneMeHna Toro, HTo6bi OTBeT 
6bin CB^3aH c KOHKpeTHbiM 3anpocoM. 
KoMMyTaTop OTBenaeT OTBeTHbiMn 

coo^LneHMiRMM, yKa3biBaHDLL4MMM ycnex nnn 
Heycnex onepaunM. B paccMaTpuBaeMOM 
BapnaHTe ocyLnecTBneHU^ npoTOKon GSMP 
npeAycMaTpuBaeT n^Tb KnaccoB coo6Li^eHHM: 
"ynpaBneHne coeAHHeHneM", "ynpaBneHMe 
nopTOM", "CTaTHCTHKa", "KOH^nrypupoBaHne", 
"co6biTne". 3a ncicnfOHeHneM Knacca coo6LneHHM 
"coGbiTi/ie", ocTanbHbie neTbipe Knacca 
npeACTaBnaioT cooom Knaccbi coo6ii^eHMM Tuna 
"3anpoc-OTBeT", npuneM Ka>KAbiM HMeeT cjDopMaT 
Ann coo6LneHnn 3anpoca m cjDopMaT Ana OTBeTa 
npn ycneixiHOM onepai4nn. Ecnn TonbKO He 
yKa3aHO HHoe, coo^LneHne OTBeTa npn 
HeycneiuHOM onepaunn flBnaeTca TeM >Ke 
caMbiM, hto n coo6LneHne 3anpoca, KOTopoe 
o6ycnoBnno 3tot Heycnex, 3a ncicnfOHeHneM 
Toro, hto none "koa" yKa3biBaeT xapaKTep 
TaKoro Heycnexa onepai^nn. I~Iommmo neTbipex 
KnaccoB coo6LneHMM Tuna "3anpoc-OTBeT", 
npoTOKon GSMP BKntonaeT Knacc coo6u4eHnPi 
"coebiTue", KOTopbiti no3BonaeT KOMMyTaTopy 
reHepupoBaTb acuHxpoHHbie coo6LAeHna 
"co6biTne" Ana MHcjDopMnpoBaHna KOHTponnepa 

KOMMyTai^HM 06 aCMHXpOHHblX COSblTHflX. 

nocKonbKy cooGLi^eHUfi "coobiTwe" He 
n o at b e p>KAa hd Tea npn npneMe KOHTponnepoM 
KOMMyTai^nn, coo6LU,eHMa "co6biTne" HMeioT 
oamh cpopMaT. B paccMaTpuBaeMOM BapnaHTe 
ocyLAecTBneHMa MMeeTca MHO>KecTBO 
pa3nnHHbix TunoB cooGlashmm, T.e. cjDyH^MM 
cooGmeHMtf npoTOKona GSMP. Kax<AbiM M3 nflTH 
icnaccoB coo6LueHMM npoTOKona GSMP, 3a 
MCKnHDHeHneM "ynpaBneHna nopTOM", HMeeT p^A 
pa3nnHHbix Ti/inoB coo6ii^eHMM. 

npoTOKon GSMP BKmonaeT cooGmeHne 
npoTOKona 6nn30CTH GSMP, KOTopoMy 
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Ha3HanaeTCfl KOHKpeTHbiM Tun cooSLneHMfl. 
ripoTOKon 6jih30cth GSMP ncnonb3yeTCfl atia 

yCTaHOBneHMjR CHHXpOHl/13aL|MH B J1HHMM 

nepeAa^n ATM flaHHbix n noflaep>KHBaeT 
KBHTupoBaHne. 3a ncKJiKD^eHneM cooGmeHHW 
npoTOKona o\ni/i30CTH GSMP Hi/iKaKne Apyrne 
coo6ineHMn GSMP He MoryT nepeAaBaTbca no 
nnHMH nepeAaMU ATM AaHHbix ao Tex nop, noKa 
npoTOKon 6jim30cth GSMP He yciaHOBUT 
cnHxpoHH3ai_|MH cocTOAHUM. Bee C006U4eHMfl 
GSMP, npuH^Tbie no jimhmm nepeAann ATM 
AaHHbix, KOTopbie b TeKyii^nM MOMeHT He 
AOCTurnn cnHxpoHH3ai4Hn coctoahi/iw, 
OT6pacbiBafOTCiq. 

B HacTOflLi^eM n3o6peTeHnn naKeTbi 
npoTOKona GSMP MMeioT nepeiweHHyw AnnHy n 
MHKancyjinpoBaHbi HenocpeACTBeHHO b AAL-5 
CPCS-PDU c npwnncaHHbiM 3aronoBKOM 
LLC/SNAP, aHanornHHO HHKancyjifli^nn no 
yMOJinaHHK) IP-naKeTOB b nnHi/mx nepeAann 
ATM flaHHbix, onucaHHbix Bbime co ccbiriKaMM Ha 
4)nr.10b. Ha cjDwr.Ha noKa3aH 

MHKancyriMpoBaHHbM naKeT 540 npoTOKona 
GSMP. B ochobhom HHKancyjiflL^n^ no 
yMorHaHHK) npeAycMaipuBaeT npunncbiBaHMe 
3aronoBKa LLC/SNAP k naKeTy npoTOKona 
GSMP, KOTopbitf MHKancynnpoBaH b cocTaBe 
none3HoPi Harpy3KM AAL-5 CPCS-PDU. 
MHKancynnpoBaHHbiM no yMonnaHMto 
GSMP-naKeT 540 coa©P>kmt 3aronoBOK 
LLC/SNAP (24-6nTOBoe none 542 LLC, sa 
KOTopbiM cneAyeT 8-6nTOBafl nacTb 3aronoBKa 
544 SNAP b nepBOM 32-6~htobom cnoBe, n 
ocTaBLuaacfl 32-6nTOBa^ ^acTb 3aronoBKa 544 
SNAP), GSMP coo6iAeHne 546 (KOTopoe MMeeT 
AnMHy i^enoro KpaTHoro 32-6nTOBoro cnoBa), 
none 548 3anoriHMTena i/i KOHU,eBoe none 550 
AAL-5 CPCS-PDU. none 3anojiHMTerm 548 
MoxeT nivieTb AnnHy ot 0 ao 47 6aMTOB, none 
KOHi^eBi/iKa 550 paBHO 8 6amaM (neTbipe 
32-6nTOBbix cnoBa). riepeAaBaeMbifi 6jiok 
GSMP coo6LneHH?i 546, ncn on b3yKJ i^ero 
MHKancyn^i^njo no yMonnaHnio, paBeH 1500 
SawTOB. naKeTbi, ncnonb3yKDLAi/ie HHKancynaLjuto 
no yMon^aHHK), nepeAafOTca k ycTaHOBneHHOMy 
no yMonMaHMKD VPI/VCI, T.e. k ycTaHOBneHHOMy 
no yMon^aHUfo BnpTyanbHOMy KaHany. 

Ha dpwvA 1 b noKa3aHa CTpyKTypa cooo"iAeHi/m 
522 npoTOKona 6\nn30CTH GSMP, KOTopoe 
MO>KeT coAep>KaTbCfl b none 546 coo6meHnn 
npoTOKona GSMP HHKancynnpoBaHHoro naKeTa 
540 npoTOKona GSMP no cjDnr.Ha. KaK 
noKa3aHO Ha cjDnr.Hb, cooo"LneHne 522 
npoTOKona o\nn30CTH GSMP coAepKMT (b 
nop^AKe ot CTapujero 6nTa k MnaALueMy 6nTy) 
cneAyfOL^ne nona: 8-6nTOBoe none "Bepci/ifl" 
554, 8-6nTOBoe none "Tun coo6u\eH\An" 556, 
8-6MTOBoe none "pe3ynbTaT" 558 m 8-6nTOBoe 
none "koa" 560 b KanecTBe nepBoro 
32-6nTOBoro cnoBa; none 562 "aioeMnnflp 
nepeAaTHUKa" b KanecTBe BToporo 32-6"htoboi-o 
cnoBa; none 564 "nopT nepeAaTHUKa" b 
KanecTBe TpeTbero 32-6nTOBoro cnoBa; none 
566 "MMfi nepeAaTHUKa" b BMAe cneAy^u^nx 48 
6htob; none 568 "i/imh npneMHUKa" b BMAe 
cneAyK)mnx 48 6htob; none 570 "nopT 
npneMHUKa" b bma© cneAyfou^nx 32 6wtob; h 
none 572 "3K3eMnnap npneMHUKa" b BMAe 
cneAyHDLU.HX 32 6mtob. I~lpn o6cyx<AeHMH 
coo6u4©hmm npoTOKona GSMP noA noHATneM 
"nepeAaTHMK" noHMMaeTca y3en, KOTopbiM 
nepeAaeT coo6"meHwe npoTOKona GSMP no 
nnHUin nepeAann ATM A^HHbix. TaKMM y3noM 
MOxeT 6biTb KOHTponnep KOMMyTai^nn nnn ATM 

KOMMyTaTOp. 
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B coo^LneHMki 552 npoTOKona 6nn30CTM 
GSMP none 554 "Bepcufl" onpeAenaeT Bepcufo 
npoTOKona GSMP, KOTopaa ncnonb3yeTCfl b 
AaHHbiM MOMeHT BpeMeHM. none 554 "Tun 
cooo~meHi/ifl" ycTaHaBnuBaeTCiq Ha KOHKpeTHoe 
3HaneHne (Tun cooGmeHi/m = 96) ati^ 
onpeAeneHi/m coo6meHna npoTOKona GSMP b 
KanecTBe cooGLneHMfl npoTOKona 6nM30CTH 
GSMP. none 556 "pe3ynbTaT", He 
ncnonb3yeMoe Ana coo6LL\eHMM npoTOKona 
6nn30CTM GSMP, ycTaHaBnuBaeTca b Hynb 
nepeAaKDL^MM y3noM n MrHopupyeTca y3noM, 
npuHMMafOLAMM cooGLi^eHne npoTOKona 
6nM30CTM GSMP. 

none 560 KOAa Ana coo6LneHnfi npoTOKona 
6nn30CTM GSMP onpeAenaeT cpyHKi^HK) 
coo^LneHna. B paccMaTpuBaeMOM BapnaHTe 
ocyii^ecTBneHMa HMetoTca neTbipe B03MO>KHbix 
3HaMeHna nonfl 560 "Code", T.e. cpyHKi^MM 
coo6LneHMki npoTOKona 6nn30CTH GSMP: SYN 
(coo6"LneHne CMHxpoHM3ai4HH, Code= 0), 
SYNACK (coo6"LneHne noATBepx<A©HMa 
cnHxpoHH3aunn, Code=1), RSTACK 

(coo6Li^eHne noATBep>KAeHHfi c6poca, Code=2), 
ACK (coo6Li^eHne noATBep^eHM^, Code=3). B 
k3>kaom cucTeMHOM y3ne Heo6xoAMM TafiMep 
Ana nepnoAM^ecKoro reHepupoBaHna 
coo6LneHMPi SYN, SYNACK, ACK npoTOKona 
GSMP. flnfl uenew npoTOKona 6nn30CTH GSMP 

KOHKpeTHbiM y3en MMeeT TpM B03MO>KHblX 
COCTOflHMfl ATlfl KOHKpeTHOM ni/IHUM CBflSM! 

SYNSENT (coo^LAeHne CMHxpoHH3ai4MM 
nepeAaHo), SYNRCVD (cooo~LneHMe 

CHHXpOHH3aL\MM npuH^To), ESTAB 

(cnHxpoHM3ai4HJR ycTaHOBneHa). CnHxpoHMsai^n^ 
cocTOflHMM b nnHi/iM CBfli3M (KorAa y3en 
AOCTuraeT cocToaHna ESTAB Ana AaHHOM 
nnHMM) Heo6xoAHMa, npe>KAe neM y3nbi CMoryT 
nepeAaBaTb cooSLneHna npoTOKona GSMP, 
KOTopbie He ABnaioTCfl coo6iAeHMfl npoTOKona 
6nn30CTM GSMP. B paccMaTpn BaeMOM 
BapnaHTe ocymecTBneHH?i nepMOA TaCiMepa 
paBeH 1 ceKyHAe, ho MoryT 6biTb onpeAeneHbi m 
Apyrne A~iHTenbHOCTM nepwoAOB TaCiMepa. EcnM 
3HaHeHne TafiMepa MCTeKno, n cucTeMHbiw y3en 
HaxoAHTCfl b cocTOflHMM SYNSENT, to 
CHCTeMHbiiTi y3en c6pacbiBaeT TaMMep v\ 
nepeAaeT coo6i_i4eHne SYN npoTOKona 6nn30CTM 
GSMP. Ecnw 3HaneHne TatiMepa ncTeKno, m 
cucTeMHbiM y3en HaxoAMTca b cocto^hmm 
SYNRCVD, to cucTeMHbiM y3en c6pacbiBaeT 
TaCiMep n nepeAaeT coo6LneHne SYNACK 
npoTOKona 6nM30CTH GSMP. Ecnn 3HaneHne 
TaMMepa MCTeKno n cucTeMHbiM y3en HaxoAHTca 
b cocTOAHMM ESTAB, to cucTeMHbiM y3en 
c6pacbiBaeT Tawiwiep n nepeAaeT cooGmeHMe 
ACK npoTOKona 6nn30CTH GSMP. 

B coo6LMeHM?ix SYN, SYNACK, ACK 
npoTOKona 6nn30CTM GSMP 3K3eMnnsp 
nepeAaTHUKa 562 npeACTaBnaeT co6om "HOMep 
3K3eMnnapa" nepeAaioLL^ero y3na nnHnn cba3m. 
YKa3biBayi KOHKpeTHbiw 3K3eMnnap nnHnn, HOMep 
3K3eMnn?ipa npeACTaBnaeT 32-6nTOBoe 
HeHyneBoe Mncno, A-na KOToporo rapaHTupoBaHa 
ero yHUKanbHOCTb b npeAenax 6nn>KaMLuero 
npoiunoro m ero n3MeHeHne, ecnn nnHna nnn 
cucTeMHbiM y3en BBOA^TCfi b AeficTBkie nocne 
OTKa3a nnn ecnn MAeHTMcjDHKaL^ufi y3na Ha 
ApyroM KOHi4e nMHun cb?i3m n3MeHfleTca. 
CooTBeTCTBeHHO Ka>KAafl nnHMfl MMeeT cbom 
coScTBeHHbiM yHUKanbHbiki HOMep 3K3eMnnapa. 
3K3eMnnap nepeAaTHUKa 562 ncnonb3yeTC5R ati^ 
onpeAeneHna Toro, KorAa ni/iHi/ia BHOBb CTana 
pa6oTocnoco6HOM nocne OTKa3a, wnn KorAa 
MAeHTMc{3HKai4Mfl y3na Ha ApyroM KOHi^e ni^Hnn 
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nepeflaHM ATM flaHHbix M3MeHnnacb. flns 
coo6meHMfl RSTACK npoTOKOJia 6jim3octm 
GSMP 3K3eMnnap nepeAaTHMKa 562 
ycTaHaBJiHBaeTCfl Ha 3HaneHMe nona 572 
3K3eMnrmpa npMeMHMKa H3 BXOAflLLjero 
cooo"i±LeHMfi npoTOKona o\nM30CTM GSMP, 
Korapoe o6yonoBH.no cjDopiviMpoBaHne 
coo6ii4eHnn RSTACK. 

B coo6Li^eHMfix SYN, SYNACK, ACK 
npoTOKona 6jim30cth GSMP none 564 nopTa 
nepeflaTHUKa npeACTaBnaeT cooom noKanbHbiM 
HOMep nopTa jiuhmm cbasm, no kotopom 
nepeAaeTca cooo"LneHMe npoTOKona GSMP. KaK 
yKa3aH0 BbiLue, HOMepa nopTOB npeACTaBnafOT 
cooom JiOKanbHO npncBanBaeMbie 32-6nTOBbie 
3HaneHM?i. B coo6i_u,eHMM RSTACK npoTOKona 
6nn30CTM GSMP none 564 nopTa nepeAaTHMKa 
ycTaHaBJiHBaeTCH Ha 3HaneHne nons 570 
npweMHWKa H3 BXOAflm,ero cooGLi^eHUfi 
npoTOKona 6J1M30CTM GSMP, KOTopoe Bbi3Bano 
reHepupoBaHMe coo6LneHMfl RSTACK. 

flna coo6LAeHMM SYN, SYNACK, ACK 
npoTOKona 6jim30CTH GSMP none 566 MMeHM 
nepeAar-MKa npeACTaBnaeT cocom mma 
nepeAatOLnero y3na. 48-6nTOBoe none 566 
mmghm nepeAaTHMKa flBnseTCfl yHMKanbHbiM b 
onepai^HOHHOM KOHTeKCTe 6a30Boro 

KOMiviyTai^MOHHoro onoKa. Hanprnviep, Ana nojifl 
"hmji nepeAaTHMKa" MO>KeT 6biTb ncnonb30BaH 
aApec IEEE 802 MAC. flna coo6"U4eHMfl 
RSTACK npoTOKona 6nn30CTM GSMP none 566 
MMeHM nepeAaTHMKa ycTaHaBnHBaeTca Ha 
3HaneHne nonn 566 MMeHM npMeMHMKa M3 
BXOA^mero coo6"i_u,eHMfl npoTOKona 6nn30CTM 
GSMP, KOTopoe Bbi3Bano reHepnpoBaHne 
coo6Li^eHM5R RSTACK. 

flna coo6Li^eHMM SYN, SYNACK, ACK 
npoTOKona 6jim30cth GSMP none 568 MMeHM 
npneiviHHKa npeACTaBnaeT co6om mma y3na, 
KOTopbiM, KaK npeACTaBnaeTCfl nepeAaiomeMy 
y3ny, HaxoAMTca Ha APyroM KOHne nMHMM 
nepeAaHH ATM AaHHbix. EcnM b nepeAafOLU,eM 
y3ne He M3BecTHO mma 3Toro y3na, to none 568 
MMeHM npweMHMKa ycTaHaBnMBaeTca Ha Hynb. 
flna coo6ii^eHMjq RSTACK npoTOKona 6riM30CTM 
GSMP none 568 MMeHM npMeMHMKa 
ycTaHaBnHBaeTca Ha 3HaneHMe nona 566 MMeHM 
nepeAaTHUKa M3 BXOAflLLLero coo6"LiLeHMfl 
npoTOKona 6nn30CTM GSMP, KOTopoe Bbi3Bano 
reHepkipoBaHne coo6LLLeHHfl RSTACK. 

flna coo^LAeHMM SYN, SYNACK, ACK 
npoTOKona 6nM30CTM GSMP none 570 nopTa 
npMeMHHKa npeACTaBnaeT cooom to, hto, KaK 
npeACTaBnaeTCfl nepeAafoi_u,eMy y3ny, flBnaeTca 
noKanbHbiM HOMepoM nopTa, BbiAeneHHbiM Ana 
ni/iHMM y3nowi Ha APyroM KOHne nMHMM nepeAaHM 
ATM AaHHbix. EcnM b nepeAafomeivi y3ne He 
M3BecTeH HOMep nopTa 3Toro y3na, to none 570 
nopTa npneMHUKa ycTaHaBnMBaeTCfl Ha Hynb. 
flna cooSmeHMfl RSTACK npoTOKona 6nn30CTM 
GSMP none 570 nopTa npMeMHMKa 
ycTaHaBnuBaeTca Ha 3HaneHMe nonfl 564 nopTa 
nepeAaTHMKa M3 BXOAflLLLero coo6~LU,eHMfl 
npoTOKona 6nM30CTM GSMP, KOTopoe Bbi3Bano 
reHepnpoBQHMe cooBmeHMfl RSTACK. 

flna coo6LAeHMM SYN, SYNACK, ACK 
npoTOKona 6tim30ctm GSMP none 572 
3K3eMnnflpa npMeMHMKa npeAcraBnaeT cooom 
to, hto, KaK npeACTaBnaeTCfl nepeAafomeMy 
y3ny, SBn^eTCfl TexymMM HOMepoM 3K3eMnnflpa, 
BbiAeneHHbiM ppn nMHMM y3noM Ha APyroM 
KOHU,e nMHMM nepeAaHM. EcnM b nepeAaiomeM 
y3ne He M3BecTeH TeKymMM HOMep sraeMnnapa 
Ha APyroM KOHi4e nMHMM, to none 572 
3K3eMnnapa npMeMHMKa ycTaHaBnMBaeTca Ha 
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Hynb. flna coo6"LneHMa RSTACK npoTOKona 
6nM30CTM GSMP none 572 3K3eMnnapa 
npMeMHMKa ycTaHaBnMBaeTca Ha 3HaneHMe nona 
562 3K3eMnn?ipa nepeAaTHMKa M3 BXOA^Li^ero 
coo^meHM^ npoTOKona 6nM30CTM GSMP, 
KOTopoe Bbi3Bano reHepMpoBaHMe coo6meHMfi 
RSTACK. 

Ha cf)Mr.11c npeACTaBneHa A^arpaMMa, 
MnnfocTpMpytoLi^afl paGoTy nepeAafou^ero y3na 
nocne npMeMa BXOAflLi^ero coo6Li^eHMfl 
npoTOKona 6nM30CTM GSMP. nocne 3anycKa 
CMCTeMbi nepeAafOL^MM y3en npMHMMaeT naKeT 
npoTOKona 6nM30CTM GSMP (3Tan 582). Ha 
3Tane 584 nepeAafOLUMM y3en onpeAen?ieT, 
ABnaeTCfi nM BXOAflU-iee coo6L4eHMe npoTOKona 
6nM30CTM GSMP coo6ii|eHMeM RSTACK. EcnM 
BXOA^mee coo6LneHne npoTOKona 6nM30CTM 
GSMP He ABnaeTCfl cooSmeHMeM RSTACK 
(HanpMMep, cooGii^eHMe SYN, SYNACK, ACK), 
to nepeAafOLUMM ysen pa6oTaeT b cooTBeTCTBMM 
c TeM, KaK noKa3aHO Ha AnarpaMMe cocto^hmm 
Ha cjDMr.11d. EcnM BXOA^U-iee coo6LU,eHMe 
npoTOKona GnM30CTM GSMP RBnaeTcn 
coo6meHMeM RSTACK, to nepeAafOLD,MM y3en 
npoBepneT Ha 3Tane 5844, coBnaAaHDT nM 
3HaneHMfl noneM 3K3eMnn^pa nepeAaTHMKa, 
nopTa nepeAaTHMKa m MMeHM nepeAaTHMKa bo 
BXOAflmeM cooGmeHMM RSTACK co 
3HaneHM5iMM , 3anoMHeHHbiMM M3 npeAbiAyL^ero 
coo6meHMfl nocpeACTBOM onepai4MM 
o6HOBneHMfl BepMc|DMKaTopa paBHoro no 
nono>KeHMK). flna npoTOKona 6nM30CTM GSMP 
onepai^M^ o6HOBneHM^ BepMcjDMKaTopa paBHoro 
no nono>KeHMfo onpeAen?ieTC?i KaK 3anoMMHaHMe 
3HaneHMM noneM sraeMnnapa nepeAaTHMKa, 
nopTa nepeAaTHMKa m MMeHM nepeAaTHMKa M3 
cooOmeHMfl SYN MnM SYNACK, npMHAToro ot 
y3na Ha APyroM KOHue nMHMM. EcnM Ha 3Tane 
584 ycTaHOBneHO, hto yKa3aHHbie 3HaneHM^ 
coBnaAafOT, to nepeAaioLUMM y3en Ha 3Tane 586 
onpeAenaeT, coBnaAaioT nM 3HaneHMfl noneM 
3K3eMm"mpa npMeMHMKa, nopTa npMeMHMKa m 

MMeHM npMeMHMKa BO BXOAflLLjeM C006LL\eHMM 

RSTACK co 3HaneHMflMM 3K3eMnn?ipa 
npMeMHMKa, nopTa npMeMHMKa m MMeHM 
npMeMHMKa, Mcnonb3yeMbiMM Ana Bcex 
coo6LueHMM SYN, SYNACK MnM ACK, 
nepeAaBaeMbix c nopTa, Ha KOTopbiM Sbino 
npMHATO BXOAflLijee coo^meHMe RSTACK. EcnM 
Ha STane 586 ycTaHOBneHO, hto yKa3aHHbie 
3HaneHMfl coBnaAafOT, to nepeAaioinMM y3en Ha 
3Tane 588 onpeAenfieT, HaxoAHTCfl nM 
nepeAaHDiAMM y3en b cocto^hmm SYNSENT. 
EcnM nepeAafOLUMM y3en He HaxoAMTca b 
cocto^hmm SYNSENT, to nepeAafOLUMM y3en 
ocyiAecTBnaeT ycTaHOBKy nMHMM b McxoAHoe 
cocTOAHMe Ha 3Tane 590. EcnM Ha 3Tane 584 
MnM Ha 3Tane 586 ycTaHOBneHO, hto 3HaneHMfl 
He coBnaAaioT, MnM nepeAaioLAMM y3en He 
HaXOAMTCfl B COCTOflHMM SYNSENT, TO 

nepeAaioLAMM y3en Ha 3Tane 592 OT6pacbiBaeT 
BXOAflLU.ee cooSmeHMe RSTACK m o>KMAaeT 
npMXOAa Apyroro naKeTa. CooTBeTCTBeHHO, 
KorAa b nepeAafOLUMM y3en npMXOAMT 
cooGmeHMe RSTACK npoTOKona 6nM30CTM 
GSMP, nepeAafOLUMM y3en ycTaHaBnMBaeT 
nMHMio b McxoAHoe cocTO^HMe, KaK noKa3aHO 
STanaMM 594, 596, 598, 600. Ha 3Tane 594 
nepeAaioLi^MM y3en reHepMpyeT HOBbiM HOMep 
3K3eMnn^pa Anfl nMHMM. 3aTeM nepeAatomnw 
y3en Ha 3Tane 596 OTMeH^eT (T.e. 
ycTaHaBnMBaeT b Hynb) 3anoMHeHHbie 3HaneHMfl 
noneM 3K3eMnnapa nepeAaTHMKa, nopTa 
nepeAaTHMKa m MMeHM nepeAaTHMKa, KOTopbie 
6binM 3anoMHeHbi b npon.ecce onepai^MM 
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o6HOBneHHfi Bepncf)HKaTopa paBHoro no 
nono>KeHMK). Ha 3Tane 598 r\epep,a\o[i\\AV\ y3en 
nepeflaeT coo6LneHne SYN npoTOKona 6jim30ctm 
GSMP n Ha 3Tane 600 BXOflUT b cocTOflHue 
SYNSENT. \lepep,a\o[i\\AV\ ysen 3aTeM 
npuHMMaeT Apyrofi naKeT p,na ero o6pa6oTKH. 

Ha cjonr.Hd npeACTaBneHa AnarpaMMa 
coctohhmm, unjiHDCTpMpyfomafl pao"oTy 
nepeAaromero y3Jia, Korfla BXOAflm,ee 
cooGLneHne npoTOKona ojimsoctm GSMP He 
ABrmeTCfl coo6m I eHMeM RSTACK. Arm 
nocneAyHDLi^ero onMcaHMfl cjDnr. 1 1 d ycnoBue 
"%B" onpeAerifleTCfl cneAyKJLi^nivi oo"pa30M: 
noxifl 3K3eMnriiRpa nepeAaTHMKa, nopia 
nepeAaTMUKa n MMeHM nepeAamnKa bo 
BXOA^LneM cooo~m 1 eHMM coBnaAaroT co 
SHaneHnaivin, 3anoMHeHHbiMH M3 npeAbiAyw,ero 
cooGLneHMJR nocpeACTBOM onepai^nn 
oSHOBneHHH Bepncf)HKaTopa paBHoro no 
nojio>KeHMto. ycnoBue "%C" Ha cjDnr.Hd 
onpeAejifleTca cneAyfOLAMM o6pa30M: 
3K3eMnrmp npneiviHMKa, nopT npneMHMKa m mma 
npneMHUKa bo BXOAflm,eM coo6LAeHnn 
coBnaAatoT co 3HaneHHflMH sraeMnrmpa 
nepeAaTMUKa, nopia nepeAaTHMKa n hmghh 
nepeAaTMUKa, Mcnonb3yeMbiMM b HacToauaee 
Bpeivin Ana McxoAflLU.nx cooGiijeHMM SYN, 
SYNACK, ACK. Ha dpw. 11 d ycriOBwe "A" 
03HaHaeT, hto nepeAaroiAMM y3en npMHMMaeT 
BXOAfli-Mee coo6u4eHne SYNACK npoTOKona 
6riM30CTM GSMP m hto ycnoBue "%C" 
yAOBJieTBopeHO. YcnoBue "B" 03HanaeT, hto 
nepep,s\o[i\\AV\ ysen npMHMMaeT BXOAflLU.ee 
coo6LneHne SYNACK npoTOKona ctimsoctm 
GSMP m hto ycnoBue "%C" He yAOBJieTBopeHO. 
YcrioBue "C" 03HanaeT, hto nepeAaioini/M y3en 
npMHMMaeT BXOAflLnee coo6LneHne ACK 
npoTOKona 6jim30ctm GSMP, n hto ycnoBMfl 
"%B" m "%C" yAOBJieTBopeHbi. H ycnoBMe "D" 
03HaHaeT, hto nepeAaKOLAMM y3en npMHMMaeT 
Bxoflflinee cooGmeHne ACK npoTOKona 
6nn30CTM GSMP, n hto ycnoBHFi "%B" n "%C" He 
yAOBJieTBopeHbi. 

Ecnn nepeAatoinHM y3en HaxoAMTca b 
cocTOflHMH 602 SYNSENT n npuHMMaeT 
BXOflflu^ee coo6LU,eHMe SYN npoTOKona 
6tim30ctm GSMP ot paBHoro no nono>KeHMK) Ha 
ApyroM KOHi^e jimhmm cba3m, to nepeAaKJLi^MPi 
y3en BbinoriHfleT onepau,Mio oGHOBJieHMW 
BepnqbuKaTopa paBHoro no nono>KeHHK) v\ 
nepeAaeT coo6iAeHne SYNACK npoTOKona 
6nn30CTM GSMP k paBHOMy no nono>KeHHHD 
(noKa3aHO KaK 3Tan 604). 3aTeM nepeAaTHMK 
nepexoAUT M3 coctoahma 602 SYNSENT b 
cocTO^HMe 606 SYNRCVD. Ecjim nepeAaTHMK 
npuHMMaeT BXOAflm.ee coo6m,eHMe SYN 
npoTOKona 6jim30cth GSMP, HaxoAflCb b 
coctohhmm 606 SYNRCVD, to Ha 3Tane 604 
nepeAaTHHK BbinoriHfleT onepau,MHD o6HOBJieHna 
BepucjDHKaTopa paBHoro no nono>KeHHK) v\ 
nepeAaeT coo6LAeHne SYNACK npoTOKona 
6tih30ctm GSMP k paBHOMy no norio>KeHMHD, ho 
ocTaeTCfl b cocto^hmm 606 SYNRCVD. Ecnn 
nepeAaTHHK HaxoAMTca b coctohhmm 606 
SYNRCVD m jimoo cocTO^Hne B, jimoo 
cocToaHne D yAOBJieTBopeHO, to nepeAaTHMK 
nepeAaeT coo6meHkie RSTACK npoTOKona 
6tim30ctm GSMP k paBHOMy no nono>KeHMto 
(noKa3aHO KaK 3Tan 608) m ocTaeTca b 
coctoahmh 606 SYNRCVD. Ecjim nepeAaTHMK 
HaXOAMTCfl B 0OCTO51HMM 606 SYNRCVD M 
cocTOAHMe C yAOBJieTBopeHO, to nepeAaTHMK 
nepeAaeT coo6meHMe ACK npoTOKona 6jim30CTM 
GSMP k paBHOMy no norio>KeHMKO (noKa33HO KaK 
3Tan 610) m nepexoAMT b cocTOfiHMe 612 
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ESTAB. EcriM nepeAaTHMK HaxoAMTca b 
coctoahmm 606 SYNRCVD m cocTOAHMe A 
yAOBJieTBopeHO, to nepeAaTHMK BbinojiHaeT 
onepau,MK3 MAeHTMcjDMKaTopa o6HOBJieHM^ 
BepMcjDMKaTopa paBHoro no nono^eHMMD, 
nepeAaeT coo6m,eHMe ACK npoTOKona 6jim30CTM 
GSMP k paBHOMy no nojio>KeHMK) (noKasaHO KaK 
3Tan 614) m nepexoAMT b cocTO^HMe 612 
ESTAB. nepeAaTHMK npoAon>KaeT HaxoAMTCfl b 
coctoahmm 612 ESTAB, ecjiM nepeAaTHMK 
npMHMMaeT coo6m,eHMe SYN mjim SYNACK 
npoTOKona 6jim30ctm GSMP, mjim ecjiM 
yAOBJieTBopeHO ycnoBMe C. Ecjim ycjioBMe D 
yAOBJieTBopeHO, KorAa nepeAaTHMK HaxoAMTca b 
coctoahmm 612 ESTAB, to nepeAaTHMK ocTaeTCfi 
b coctoahmm 612 ESTAB m nepeAaeT 
coo6LU,eHMe RSTACK npoTOKona 6jim30CTM 
GSMP (noKa3aHO KaK 3Tan 608). B coctoahmm 
602 SYNSENT, ecjiM jim6o nepeAaTHMK 
npMHMMaeT coo6LU,eHMe ACK npoTOKona 
6J1M30CTM GSMP, jim6o yAOBJieTBopeHO ycnoBMe 
B, to nepeAaTHMK ocrraeTCfl b cocto^hmm 602 
SYNSENT m nepeAaeT coo6u4eHMe RSTACK 
npoTOKona 6nM30CTM GSMP (3Tan 608). Ecjim 
ycnoBMe A yAOBJieTBopeHO, KorAa nepeAaTHMK 
HaxoAMTCfl b coctoahmm 602 SYNSENT, to 
nepeAaTHMK BbinoriHfleT onepaLJ,MKO o6HOBneHM^ 
BepMCJpMKaTopa paBHoro no nono>KeHMK3 m 
nepeAaeT cooSmeHMe ACK npoTOKona 6jim30ctm 
GSMP (3Tan 614) m nepexoAMT b cocTO^HMe 612 
ESTAB. 

riOMMMO COOSlHeHMM npOTOKOJia 6J1M30CTM 

GSMP APyrMe TMnbi coo6LU,eHMM 546 npoTOKona 
GSMP BKJiKJHafOT coo6m 1 eHM?i ynpaBneHM^ 
coeAMHeHMeM (CM), KOTopbie npeACTaBJiatOT 
co6om coo6u^eHMfi TMna "3anpoc-OTBeT". B 
6a30BOM KOMMyTau,MOHHOM 6noKe KOHTponnep 
KOMMyTauMM Mcnonb3yeT cooeLueHMS 
ynpaBJieHMii coeAMHeHMeM npoTOKona GSMP 
Ana ycTaHOBJieHMa, OTMeHbi, M3MeHeHMfl m 
npoBepKM coeAMHeHMM BMpTyaribHoro KaHajia 
nepe3 ATM KOMMyTaTop. Coo6"m,eHMfl 
ynpaBJieHM^ coeAMHeHMeM npoTOKOJia GSMP 
MoryT BbiAaBaTbca He3aBMCMMO ot CTaTyca 
nopTa KOMMyTaLJ,MM, m coeAMHeHMfi MoryT 
ycTaHaBJiMBaTbCfl mjim OTMeHfiTbCfi, KorAa nopT 
KOMMyTaTopa 3aAewcTBOBaH, 
Hepa6oTocnoco6eH mjim hhnm oo"pa30M 
HeAOCTyneH. Coo6u4eHMfl ynpaBJieHMfi 
coeAMHeHMeM BKritonaraT cneAyfOLAMe: 
"AoSaBMTb nepexoA", "yflariMTb nepexoA", 
"yAariMTb A^peBo", "npoBepMTb Aepeso", 
"yAajiMTb Bee", "nepeMecTMTb KopeHb", 
"nepeMecTMTb nepexoA". KaK OTMeneHO Bbiuje, 
coeAMHeHMe BMpTyaribHoro KaHana aBJiaeTca 
OAHOHanpaBJieHHbiM m BKntonaeT b ce6a 
bxoahom BMpTyanbHbiM KaHaii m, no MeHbLlieM 
Mepe, oamh BbixoAHOM BMpTyanbHbiM KaHan mjim 
nepexoA ("BeTBb"). 3to 03HanaeT, hto 
OAHOKpaTHoe BMpTyanbHoe coeAHHeHMe MMeeT 
OAHy BbixoAHyio BeTBb, a MHoroKpaTHoe 
BMpTyanbHoe coeflUHeHne MMeeT ABe mjim 6onee 

BblXOAHbie BeTBM. 

Coo6m,eHMe "AoGaBMTb nepexoA" 
npeACTaBrmeT co6om coo6LJ4eHMe ynpaBJieHM?i 
coeAMHeHMeM npoTOKona GSMP, Mcnorib3yeMoe 
Ans ycTaHOBJieHMfl coeAMHeHMM BMpTyaribHoro 
KaHajia mjim ati^ Ao6aBneHMa AonojiHMTeribHOM 
BeTBM k MMeiOLAeMyca coeAHHeHMio 
BMpTyajibHoro KaHajia. B paccMaTpMBaeMOM 
BapMaHTe ocymecTBrieHMfl M3o6peTeHM^ He 
AenaeTca pa3JiMHMM Me>KAy OAHOKpaTHbiMM m 
MHoroKpaTHbiMM coeAMHeHM^MM . nepBoe 
coo6u4eHMe "Ao6aBMTb nepexoA" Ana 
KOHKpeTHoro BXOAHoro nopTa, BXOAHoro 
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MfleHTUcjDMKaTopa B^pTyaribHoro MapiupyTa v\ 
BxoflHoro MfleHTMcjDHKaTopa BMpTyanbHoro 
KaHana ycTaHaBnuBaeT OAHOKpaTHoe 
coeAHHeHne. BTopoe cooo'uj.eHMe "Ao6aBMTb 
nepexofl" c TeMU xe caMbiMn 3HaneHMaMM 
BxoflHoro nopTa, BxoflHoro MAeHTUcjDHKaTopa 
BnpTyanbHoro MapiupyTa n BXOAHoro 
MASHTMcjDMKaTopa BMpTyanbHoro KaHana 
npeo6pa3yeT OAHOKpan-ioe coeAHHeHne b 
MHoroKpaTHoe coeAHHeHne nyTeM AoGaBneHMa 
Apyrow BbixoAHOM bbtbm. rioaneAy fondue 
BbixoAHbie BeTBM MoryT AOoaBnaTbca 
aHanornHHbiM oopa30M c noMOLUbfo 
nocneAyHDLAHX coo6"ujeHMPi "AOoaBMTb nepexoA". 
KpoMe Toro, coo6LU,eHMe "AOoaBMTb nepexoA" 
MoxeT i/icnonb30BaTbCfl Ana npoBepKH 
cocToaHMa coeflUHeHM?!, 3anoMHeHHoro b ATM 
KOMMyTaTope. Cooo'Lu.eHMe "yAariHTb nepexoA" 
npeACTaBnaeT cooom coo6"uieHMe ynpaBneHMa 
coeAHHeHneM npoTOKona GSMP, ncnorib3yeMoe 
Ana yAarieHMfl coeAMHeHMa BnpTyanbHoro 
KaHana. Hanpniviep, Mcnonb30BaHne coo^LneHne 
"yAannTb nepexoA" Ana MHoroKpaTHoro 
coeAHHeHna BnpTyanbHoro KaHana c AByMa 
BeTBfiMn yAanaeT OAHy BeTBb, npeo6pa3ya 
MHoroKpaTHoe coeAMHeHne b OAHOKpaTHoe 
coeAHHeHne. CooGLueHMe "yAanMTb nepexoA" 
MoxeT TaioKe Mcnonb30BaTbca Ana yAaneHMa 
coeAHHeHna nyTeM yAaneHMa nocneAHew bstbm 
b coeAMHeHnn BnpTyanbHoro KaHana. Eui,e oaho 
cooGmeHMe npoTOKona GSMP coo6LU,eHMe 
"yAannTb AepeBo", Mcnonb3yeTca Ana yAaneHMa 
u,enoro BnpTyanbHoro coeAMHeHna nyTeM 
yAaneHna Bcex ocTaBLUMxea BeTBefi 
coeAHHeHna. Cooo'LU.eHMe "npoBepmb AepeBo" 
npeACTaBnaeT co6om coo6u4eHne npoTOKona 
GSMP, ncnonb3yeMoe Ana npoBepKH HMcna 
BeTBePi b coeA^HGHHn BnpTyanbHoro KaHana. 
CooGLueHMe "yAanMTb Bee" npeACTaBnaeT co6om 
cooGmeHne npoTOKona GSMP, ncnonb3yeMoe 
Ana yAaneHna Bcex coeAHHeHUM Ana bxoahoi~o 
nopTa KOMMyTaTopa. Coo6uj l eHMe "nepeMecTMTb 
KopeHb" npeACTaBnaeT cooom coo6Li^eHne 
npoTOKona GSMP, ncnonb3yeMoe Ana 
nepeMeujeHMa Bcero A^peBa BnpTyanbHbix 
coeAHHeHMPi ot TeKymero bxoahoi~o nopTa, 
BXOAHoro MAeHTMcjDHKaTopa BnpTyanbHoro 
MapujpyTa n BXOAHoro MA©HTHcpnKaTopa 
BnpTyanbHoro KaHana k HOBbiM 3HaneHMaM 
BXOAHoro nopTa, BXOAHoro MAeHTUcjDHKaTopa 
BnpTyanbHoro MapujpyTa n BXOAHoro 
MAeHTMcjDHKaTopa BMpTyanbHoro KaHana. ELue 
oaho coo6u4eHne npoTOKona GSMP, coo6LU,eHne 
"nepeMecTHTb nepexoA" ncnonb3yeTca Ana 
nepeMeujeHMa oahom BbixoAHOM BeTBM 
coeAHHeHna BnpTyanbHoro KaHana ot ero 
TeKymMX SHaneHMM BbixoAHoro nopTa, 
BbixoAHoro MAeHTMCpMKaTopa BnpTyanbHoro 
MapujpyTa m BbixoAHoro HAeHTMctJMKaTopa 
BnpTyanbHoro KaHana k HOBbiM 3HaneHnaM 
BbixoAHoro nopTa, BbixoAHoro MAeHTUcjDHKaTopa 
BnpTyanbHoro MapujpyTa n BbixoAHoro 
MAeHTMCpMKaTopa BnpTyanbHoro KaHana Ana 
Toro >Ke caMoro coeAHHeHna BnpTyanbHoro 
KaHana. 

Ha c|Dnr. 12 noKa3aHa CTpyKTypa 
o6o6uj,eHHoro coo6uj,eHMa 620 ynpaBneHna 
coeAHHeHneM npoTOKona GSMP, 

ncnonb3yeMoro b KanecTBe 3anpoca n OTBeTa 
Ana coo6u4eHMCi "Ao6aBHTb nepexoA", "yAanwTb 
nepexoA", "yAanMTb AepeBo", "npoBepMTb 
AepeBo", "yA^nnTb Bee". Coo6LueHMe 620 
ynpaBneHna coeAHHeHneM npoTOKona GSMP 
MO>KeT coAepxaTbca b none 546 coo6u4eHna 
npoTOKona GSMP MHKancynnpoBaHHoro naKeTa 
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540 npoTOKona GSMP, noKa3aHHoro Ha c£nr.11a. 
KaK noKa3aHO Ha 4)nr.12, o6o6LueHHoe 
cooo'uj.eHMe 520 ynpaBneHna coeAHHeHneM 
npoTOKona GSMP coAep>KHT (b nopaAKe ot 
CTapujero 6nTa k MnaAUJeMy 6uiTy) cneAyKDU^ne 
nona: 8-6MTOBoe none 622 "Bepcua", 8-6nTOBoe 
none 624 "Tun cooeLueHwa", 8-6nTOBoe none 
626 "pe3ynbTaT", 8-6nTOBoe none 628 "koa", 
32-6nTOBoe none 630 "MAeHTUcpMKaTop 
onepau,nn", 32-6nTOBoe none 632 "HOMep 
ceaHca nopTa", 32-6nTOBoe none 634 "bxoahom 
nopT"; 32-6nTOBoe none "BXOAHaa MeTKa", 
KOTopoe BKnfonaeT 4-6MTOBoe cnoBO 636, 
ycTaHOBneHHoe Ha Hynb; 12-6nTOBoe none 638 
"bxoahom VPI", 16-6MTOBoe none 640 "bxoahom 
VCI", 32-6MTOBoe none 642 "BbixoAHOM nopT"; 
32-6MTOBoe none "BbixoAHaa MeTKa", KOTopoe 
BKnionaeT 8-6nTOBoe cnoBO 644, ycTaHOBneHHoe 
Ha Hynb; 12-6MTOBoe none 646 "BbixoAHOM VPI", 
16-6MTOBoe none 648 "BbixoAHOM VCI", 
16-6MTOBoe none 650 "HMcno nepexoAOB", 
8-6MTOBoe pe3epBHoe none 652 m 8-6MTOBoe 
none 654 "npnopnTeT". 

3a MCKnioneHMeM cooGuj^eHMM npoTOKona 
6nM30CTM GSMP Bee coo6uj,eHMa npoTOKona 
GSMP BKnK3HaK3T none 622 "BepcMa", none 624 
"TMn coo6LU,eHMa", none 626 "pe3ynbTaT", none 
628 "koa", none 630 "MAeHTMcjDMKaTop 
onepau,MM", KOTopbie Mcnonb3yioTca 
npMHU,MnManbHO oahmm m TeM >Ke cnoco6oM. 
HanpMMep, none 622 2Bepcna" b coo6u4eHMM 
npoTOKona GSMP onpeAenaeT BepcMio 
npoTOKona GSMP, KOTopaa Mcnonb3yeTca b 
HacToauj^ee BpeMa. none 624 "TMn cooSmeHMa" 
ycTaHaBnMBaeTca Ha KOHKpeTHoe 3HaneHMe Ana 
onpeAeneHMa TMna coo6u4eHMa npoTOKona 
GSMP. HanpMMep, coo6LU,eHMfo "Ao6aBMTb 
nepexoA" ynpaBneHMa coeAMHeHMeM npoTOKona 
GSMP npMCBaMBaeTca KOHKpeTHoe 3HaneHMe 
Ana nona 624 "TMn coo6LueHMa", a ApyrMM 
TMnaM coo6u4eHMM npMCBaMBaKDTca ApyrMe 

KOHKpeTHbie 3HaHeHHPl. 

flna coo6uj,eHMa npoTOKona GSMP, KOTopoe 
aBnaeTca coo6u4eHMeM 3anpoca, none 626 
"pe3ynbTaT" yKa3biBaeT, Tpe6yeTca jim OTBeT Ha 
cooSmeHMe 3anpoca, ecnM pe3ynbTaT 
BbinonHeHMa aBnaeTca ycneujHbiM. none 626 
"pe3ynbTaT" b cooeuj.eHMM 3anpoca MO>KeT 
coAep>KaTb 3HaneHMa Ana NoSuccessAck 
(yKa3biBaa, hto npM ycneujHOM pe3ynbTaTe He 
TpeoyeTca OTBeTa) MnM 3HaneHMa Ana AckAII 
(yKa3biBaa, hto npM ycneujHOM pe3ynbTaTe 
TpeoyeTca OTBeT). flna HeKOTOpbix TMnoB 
coo6uj,eHMM 3anpoca npoTOKona GSMP AckAII 
ycTaHaBnMBaeTca no yMonnaHMK), a 3HaneHMe 
NoSuccessAck b none "pe3ynbTaT" 626 
MrHopMpyeTca. flna coo6uj,eHMa npoTOKona 
GSMP, KOTopoe aBnaeTca cooo'iJj.eHMeM OTBeTa, 
none 626 M pe3ynbTaT M MoxeT coAep>KaTb 
3HaneHMa Ana ycneujHoro pe3ynbTaTa 
(yKa3biBaa, hto 3anpoc 6bin ycneujHbiM), MnM 
OTcyTCTBMa ycneujHoro pe3ynbTaTa (yKa3biBaa, 
hto pe3ynbTaT 6bin HeyAaHHbiM). Coo6uj l eHMe 
ycneujHoro OTBeTa npoTOKona GSMP He 
nepeAaeTca ao Tex nop, noKa 3anpoc He 6yAeT 
ycneujHO 3aBepujeH. Coo6uj,eHMe ycneujHoro 
OTBeTa npoTOKona GSMP aBnaeTca KonMeM 
cooTBeTCTByfOLU,ero coo6u4eHMa 3anpoca, 
B03Bpau4eHHoro c noneM 626 "pe3ynbTaT", 
yKa3biBaNDU4MM ycneujHbiM pesynbTaT. flna 
coo6u4eHM5q 3anpoca npoTOKona GSMP, KOTopoe 
He MMeeT ycneujHoro pe3ynbTaTa, 45opMMpyeTCfl 
OTBeTHoe cooeu^eHMe, yKa3biBaK)UJ,ee c6om. 
OTBeTHoe coo6u4eHMe npoTOKona GSMP, 
yKa3biBaK3LU.ee c6om, npeACTaBnaeT co6om 
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KonnK) cooTBeTCTByKJinero 3anpocHoro 
coo6u4eHHa, B03BpameHHoro c noneivi 626 
"pe3yjibTaT", yKa3biBahom,HM cooh. KoMMyTaTop, 
BbiAaHDLi^nPi otbgthos coo6Li^eHne npoTOKona 
GSMP, yKa3biBaK3Lnee Hannnne c6on, b otbst Ha 
HeyAaMHbiPi pe3yribTaT cooo"u4eHHa 3anpoca, He 
MOAWcfjuiJ.MpyeT cocToaHHe coeflMHeHna b 
KOMMyTaTope. 

B cooSu^eHnn npoTOKona GSMP, KOTopoe 
aBnaeTca cooGmeHneM 3anpoca, none 628 "koa" 
MO>KeT o6ecneHMBaTb AononHHTenbHyio 
MHcjDopMau.nK) OTHOCMTejibHO pesynbTaTa. 
Hanpniviep, none 628 "koa" MO>KeT coAep>KaTb 
koa olj_ih6"kh, onpeAenafomHH mn oluh6"kh, 
Bbi3BaBiueM coon. CneAyeT HMeTb b BHAy, hto 

MHOKOCTBO pa3JlMMHblX THnOB KOAOB MOryT 6"blTb 

onpeAeneHbi Ana ncnonb30BaHHa b none 626 
"koa". ripniviepaMM koaob olumGok MoryT cny>KMTb 
cneAyfOLi^ne: otk33, cneu.HcjDHHecKHH Ana 
KOHKpeTHoro Tuna coo6u4eHM£i; HeonpefleneHHaa 
npuHUHa, He nepeKpbiBaeMaa ApyrHMH TunaMU 
koaob c6oeB; HeAencTBHTenbHoe coo^LneHne 
3anpoca; onpeAeneHHoe coo6iAeHne 3anpoca 
He BbinonHfleTCfl Ha a^hhom KOMMyTaTope; 
HeAekicTBMTenbHbiM HOMep ceaHca nopTa; no 
MeHbLuePi Mepe oahh onpeAeneHHbin nopT He 
cyu^ecTByeT; no MeHbwen Mepe oahh 
onpeAeneHHbin nopT HencnpaBeH; no MeHbLuen 
Mepe oahh onpeAeneHHbiM VPI/VCI HaxoAHTca 
BHe Anana30Ha Ana no MeHbLuen Mepe OAHoro 
onpeAeneHHoro nopTa; onpeAeneHHoe 
coeAMHeHne He cymecTByeT; onpeAeneHHaa 
BbixoAHaa BeTBb He cymecTByeT; onpeAeneHHaa 
BbixoAHaa BeTBb y>Ke ycTaHOBneHa Ana 
KOHKpeTHoro MHoroKpaTHoro coeAMHeHna Ha 
onpeAeneHHOM BbixoAHOM nopTe; AOCTHinyT 
MaKCHManbHbin npeAen Ana MHoroKpaTHbix 
coeAH He h h h , noAAep>KHBaeMbix KOMMyTaTopoM; 
AOCTMrHyT MaKCHManbHbin npeAen Ana BeTBen, 
KOTopbiM MO>KeT noAAepxHBaTbca 
onpeAeneHHbiM MHoroKpaTHbiM coeAHHeHHeM; 
oo"m,aa npooneMa, CBasaHHaa c B03MO>KHOCTaMH 
MHoroKpaTHoro coeAHHeHHa, noAnep>KHBaeMoro 
KOMMyTaTopoM. Pa3yMeeTca, MoryT 6biTb 
ncnonb30BaHbi h Apyrne KOAbi. Kpoivie Toro, 
none 628 "koa" MO>KeT ooecneHHBaTb Apyryio 

HHCpOpMai^HK) B OTBeTHOM cooGmeHHH 

ycneujHoro pesynbTaTa nnn cooo'm i eHHH Tuna 
"co6biTMe". hone 628 "koa" He ncnonb3yeTca b 
cooGLneHnax 3anpoca npoTOKona GSMP h 
ycTaHaBnuBaeTca b Hynb. 

none 630 "MAeHTMcjDHKaTop onepau.nn" 
ncnonb3yeTca Ana Toro, HTo6bi yBa3aTb 
coo6LneHne 3anpoca npoTOKona GSMP c 
cooo"LU,eHHeM OTBeTa npoTOKona GSMP. B 
cooGmeHMM 3anpoca npoTOKona GSMP 
KOHTponnep KOMMyTau,HH Bbi6npaeT 3HaneHne 
MAeHTHCpMKaTopa onepau,HH Ana nona 630. B 
cooGmeHMM OTBeTa npoTOKona GSMP 3HaneHne 
MAeHTMCjDMKaTopa onepau,HH Ana nona 630 
ycTaHaBnMBaeTca Ha 3HaneHne 
MAeHTMcjDHKaTopa onepauHH H3 coo6LneHna 
3anpoca, Ha KOTopoe OTBenaeT 
cooTBeTCTByroLi^ee coo6Li^eHne OTBeTa 
npoTOKona GSMP. nocKonbKy coo6"i_u,eHHe Tuna 
"co6biTne" npoTOKona GSMP He Tpe6yeT 
OTBeTa, to b HeM none 630 HAeHTHcjDHKaTopa 
onepai4nw ycTaHOBneHO b Hynb. 

CneAyeT nivieTb b BHAy, hto npHBeAeHHoe 
BbiLue onncaHHe nonen "BepcHa", "Tun 
coo6LAeHMa", "pe3ynbTaT", "koa", 
"MAeHTMcjDMKaTop onepau.nn" npnivieHHMO ko 
BceM coo6~meHHaM npoTOKona GSMP, 3a 
MCKntoHeHMeivi coo6u4eHHM npoTOKona 6nui30CTH 
GSMP. OTnMHMa ot o6"m,ero onncaHHa 
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npHBOAETca b tom Mepe, KaK 3TO HeooxoAMMO. 

flna coo6u4eHMM ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP none 632 "HOMep ceaHca 
nopTa" oGecneHMBaeT HOMep ceaHca Ana 
BXOAHoro nopTa. B nacTHOCTH, 3HaneHHe nona 
632 "HOMep ceaHca nopTa" yKa3biBaeT HOMep 
ceaHca nopTa Ana BXOAHoro nopTa 
KOMMyTaTopa, yKa3aHHoro b none 634 "bxoahoh 
nopT". Ka>KAbiH nopT KOMMyTaTopa 
noAaep>KHBaeT HOMep ceaHca nopTa, 
npMCBoeHHbiM KOMMyTaTopoM. HoMep ceaHca 
nopTa ocTaeTca Hen3MeHHbiM, noKa nopT 
HaxoAHTca b paooTocnocoo"HOM cocToaHHH. 
OAHaKO ecnn nopT oraHOBHTca 
pa6oTocnoco6HbiM nocne OTKa3a, to 
reHepwpyeTca HOBbiH OTnHHaioLUHMca HOMep 
ceaHca nopTa. ripeAnoHTMTenbHO HOBbiM HOMep 
ceaHca nopTa reHepupyraT cnyna^HbiM o6pa30M. 
EcnM KOHTponnep KOMMyTau.nn nepeAaeT 
coo6iAeHHe 3anpoca ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP, KOTopoe HMeeT 
HeAencTBHTenbHoe none 632 "HOMep ceaHca 
nopTa", to KOMMyTaTop pe>KeKTHpyeT 
coo6~i_u,eHHe 3anpoca ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP nyTeM nocbinKH OTBeTHoro 
coo6meHHa ynpaBneHHa coeAHHeHHeM, 
yKa3biBaHDLu,ero Hannnne c6oa, b kotopom none 
828 "koa" yKa3biBaeT HeAencTBHTenbHbiH HOMep 
ceaHca nopTa, Bbi3BaBi_UHH c6oh. TeKyiAHH 
HOMep ceaHca nopTa MO>KeT 6biTb nonyneH c 
Hcnonb30BaHHeM coo6u4eHHa 
KOHcjDnrypupoBaHHfl npoTOKona GSMP. 

B coo6m,eHHH ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP none 634 "bxoahoh nopT" 
yK33biBaeT bxoahoh nopT KOMMyTaTopa c 
Hcnonb30BaHHeM 32-6HTOBoro 3HaMeHHa, 
npncBoeHHoro KOMMyTaTopoM. none 638 
"bxoahoh VPI" HAeHTHcjDHU,HpyeT BHpTyanbHbiPi 
ATM MapujpyT, nocTynafouj,HH Ha bxoahoh nopT 
KOMMyTaTopa, yKa3aHHbin noneM 634 "bxoahoh 
nopT", a none 640 "bxoahoh VCI" 
HAeHTHcjDHU,HpyeT BHpTyanbHbiH ATM KaHan, 
nocTynaioLi^HH no BHpTyanbHOMy MapiupyTy, 
yKa3aHHOMy noneM 638 "bxoahom VPI". 

B coo6LU,eHHH ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP none 642 "BbixoAHoPi nopT" 
yKa3biBaeT BbixoAHOH nopT kom MyTaTopa c 
Hcnonb30BaHHeM 32-6HTOBoro 3HaneHHa , 
npncBoeHHoro KOMMyTaTopoM. none 646 

"BblXOAHOH VPI" HAeHTHCjDHU.HpyeT BHpTyanbHbiH 
ATM MapujpyT, BbixoAaiAHM H3 BbixoAHoro nopTa 
KOMMyTaTopa, yKa3aHHoro noneM 642 
"BbixoAHOH nopT", a none 648 "BbixoAHOH VCI" 
HAeHTHcjDHU.HpyeT BHpTyanbHbiH ATM KaHan, 
BbixoAam,HH no BHpTyanbHOMy MapmpyTy, 
yK33aHHOMy noneM 646 "BbixoAHOM VPI". 

flna coo6m l eHHa ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP none 650 "HHcno nepexoAOB" 
AaeT HHcno BbixoAHbix BeTBen b coeAHHeHHH 
BHpTyanbHoro KaHana. none 650 ncnonb3yeTca 
b coo6LU,eHHH "npoBepHTb AepeBo" ynpaBneHHa 
coeAHHeHHeM npoTOKona GSMP. flna Bcex 
coo6i_u ( eHHH ynpaBneHHa coeAHHeHHeM 
npoTOKona GSMP none 650 yoraHaBnHBaeTca 
Ha Hynb nepeAaiou4HM y3noM h HrHopnpyeTca 
npneMHbiM y3noM. B paccMaTpHBaeMOM 
BapnaHTe ocyiAecTBneHMa pe3epBHoe none 652, 
KOTopoe He Hcnonb3yeTca Ana coo6u4eHHH 
ynpaBneHHa coeAHHeHHeM npoTOKona GSMP, 
ycTaHaBnHBaeTca Ha Hynb nepeAaioLAHM y3noM 
h HrHopnpyeTca npneMHbiM y3noM. 

none 654 "npnopHTeT" b coo6LU,eHHH 
ynpaBneHHa coeAHHeHHeM npoTOKona GSMP 
onpeAenaeT npnopHTeT coeAHHeHHa. 
HaHBbicujHH npnopHTeT o6o3HanaeTca HyneM, a 
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caMbiM hh3khCi npnopnTeT o6o3HanaeTCfl q-1, 
rfle q - hucjio npnopnTeTOB, KOTopoe mo>kbt 
noAAepxuBaTb BbixoAHOM nopT KOMMyTaTopa. 
Hucno q An* Ka>Kfloro BbixoflHoro nopTa 
KOMMyTaTopa MO>KeT 6biTb nonyneHO M3 
cooGLi^eHMn KOHcjDMrypupoBaHUfl nopTa GSMP. 
Ka>KAoe coeAHHeHne BMpTyanbHoro KaHana 
mo>kgt GbiTb ycTaHOBJieHO c onpeflejieHHbiM 
KanecTBOM o6cny>KMBaHMfl, nyTeM npucBoeHna 
eiviy npnopnTeTa npn ycTaHOBneHnn. flns 
coeAHHeHMti BMpTyanbHoro KaHana, KOTopbie 
COBMeCTHO Mcnorib3yiOT oahh n tot >Ke 
BbixoAHOM nopT, ATM sneMeHT AaHHbix b 
coeAHHeHnn c o"onee bncokmm npnopnTeTOM c 
6ojibiueM BepoflTHOCTbto 6yAeT OTnpaBneH M3 
KOMMyTaTopa, m©m ATM 3neMeHT AaHHbix b 
coeAHHeHnn c MeHee bucokum npnopnTeTOM, 
ecriM 06a ohm npucyTCTByKJT b KOMMyTaTope b 
oaho n to >Ke BpeMH. none 654 "npnopnTeT" 
Mcnorib3yeTcn b cooo'LueHMflx "Ao6aBMTb 
nepexoA" v\ "nepeMecTHTb nepexoA" 
ynpaBJieHU^ coeAHHeHneM npoTOKona GSMP. 
Ecjim coo6LAeHne 3anpoca ynpaBneHMfl 
coeAHHeHneM npoTOKona GSMP ("Ao6aBMTb 
nepexoA" nnn "nepeMecTHTb nepexoA") MMeeT 
3HaMeHne b none 654 "npnopnTeT", KOTopoe He 
noAA©P>KMBaeTCfl KOMMyTaTopoM, to 
KOMMyTaTop npucBanBaeT HauBbicLUMPi 
npnopnTeT, noftqep>KKy KOToporo oh 
o6ecneHMBaeT. B Apyrux coo6LAeHMflx 
ynpaBneHMfl coeAHHeHneM npoTOKona GSMP 
none 654 "npnopnTeT" ycTaHaBnuBaeTca Ha 
Hynb nepeAaKiLUMM y3noM n MmopMpyeTCH 
npneMHbiM y3noM. 

Coo6Li^eHne "AoSaBMTb nepexoA" flBnaeTca 
cooGLi^eHMeM ynpaBneHMfl coeAMHeHMeM 
npoTOKona GSMP, Mcnonb3yeMbiM Ana 
ycTaHOBneHMiq coeAMHeHMfi BMpTyanbHoro 
KaHana nnn Ana AoSaBneHUfl AononHHTenbHOM 
BeTBM k cymecTBywLneMy coeAMHeHnto 
BnpTyanbHoro KaHana. CoeAMHeHne 

onpeAenseTCfl noneM 634 "bxoahom nopT", 
noneM 638 "bxoahom VPI" m noneM 640 
"bxoahom VCI", a BbixoAHaa BeTBb 
onpeAenseTCfl noneM 642 "BbixoAHOM nopT", 
noneM 646 "BbixoAHOM VPI> m noneM 648 
"BbixoAHoti VCI", npuneM npnopnTeT 
coeAHHeHMfl onpeAenseTCfl noneM 654 
"npnopnTeT". KpoMe Toro, cooGLneHne 
"Ao6aBMTb nepexoA" MO>KeT ncnonb30BaTbc^ 
Ana npoBepKH coctoahmh coeAMHeHMfl, 
3anoMHeHHoro b ATM KOMMyTaTope. Ha c)DMr.13a 
noKa3aHa oGoSmeHHafl A^arpaMMa, 
unntocTpupyioLL^afl pa6oTy ATM KOMMyTaTopa, 
KOTopbifi npuHMMaeT coo6LneHne 3anpoca 
"Ao6aBMTb nepexoA" npoTOKona GSMP ot 
KOHTponnepa KOMMyTai^nn . Ha 3Tane 600 
KOHTponnep KOMMyTai^nn nepeAaeT coo6LneHne 
3anpoca "AooaBMTb nepexoA" npoTOKona GSMP, 
KOTopoe npwHMMaeTCfi ATM KOMMyTaTopoM. 
ATM KOMMyTaTop Ha 3Tane 662 onpeAen^eT, 
cyu^ecTByeT nv\ b KOMMyTaTope coeAMHeHne 
BnpTyanbHoro KaHana, KaK onpeAeneHO noneM 
634 "bxoahom nopT", noneM 638 "bxoahom VPI" 
m noneM 640 "bxoahom VCI" npMHiqToro 
coo6meHMfl 3anpoca "Ao6aBHTb nepexoA". Ecnn 
KOMMyTaTop Ha STane 622 onpeAenaeT, hto 
TaKoe BnpTyanbHoe coeflMHeHne He cymecTByeT, 
to Ha 3Tane 664 ATM KOMMyTaTop 
ycTaHaBnuBaeT coeAHHeHne, KaK onpeAeneHO b 
coo6la©hmm 3anpoca "AooaBMTb nepexoA". EcnM 
KOMMyTaTop Ha 3Tane 622 onpeAenaeT, hto 
TaKoe BnpTyanbHoe coeAHHeHne cyLnecTByeT; to 
Ha 3Tane 666 ATM KOMMyTaTop onpeAenaeT, 
cymecTByeT nn b KOMMyTaTope BbixoAHas BeTBb, 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



KaK onpeAeneHO noneM 642 "BbixoAHOM nopT", 
noneM 646 "BbixoAHOM VPI" m noneM 648 
"BbixoAHOM VCI" npMHHToro coo6~meHMfl 3anpoca 
"Ao6aBMTb nepexoA". Ecnn onpeAeneHO, hto 

T3KOM BblXOAHOM BeTBH HeT, TO ATM KOMMyT3TOp 

Ha 3Tane 668 AoGaBnseT HOByto BbixoAHyio 
BeTBb, KaK onpeAeneHO b coo6LneHMM 3anpoca 
"Ao6aBMTb nepexoA". riocne STanoB 664 nnn 
668 KOMMyTaTop Ha 3Tane 670 onpeAenneT, 
ocyLAecTBneHa nn yKa3aHHaa onepai^na 
ycneiuHO. Ecnn onepaunsq 6bina HeycneiuHOM, to 
ATM KOMMyTaTop Ha 3Tane 672 nocbinaeT 
KOHTponnepy KOMMyTannn coo^LneHne OTBeTa 
"AoSaBMTb nepexoA", KOTopoe RBH9\eTC9\ Konnefi 
coo6LneHM^ 3anpoca "Ao6aBHTb nepexoA" c 
noneM 626 M pe3ynbTaT", yKa3biBaK)L4HM c6ofi. 
Coo^LAeHne OTBeTa "AoSaBHTb nepexoA" MoxeT 
TaioKe onpeAennTb Tun OTKa3a c noMombho 
cooTBeTCTByfOLi^ero KOAa b none 628 "koa". Ecnn 
Ha 3Tane 670 onpeAeneHO, hto onepauna 
ycneniHO 3aBepLueHa, to ATM KOMMyTaTop Ha 
3Tane 674 npoBepaeT none 626 "pe3ynbTaT" 
cooo'LueHi'ifl sanpoca "Ao6aBMTb nepexoA", 
^To6bi onpeAennTb, cneAyeT nn nepeAaBaTb 
OTBeT b cnynae ycneiuHoro 3anpoca. Ecnn none 
"pe3ynbTaT" coo6LL^eHM3 3anpoca yK33biBaeT 
AckAII, to ATM KOMMyTaTop Ha 3Tane 676 
nocbinaeT OTBeT c HHAHKai^nePi ycneujHOM 
onepauMM KOHTponnepy KOMMyTai4nn . 
Coo6LAeHne OTBeTa "AoSaBMTb nepexoA" 
9]Br\9\eTC9\ Koni/ieM coo6LAeHMfl 3anpoca 
"Ao6aBMTb nepexoA" c noneM 626 "pe3ynbTaT", 
yKa3biBajoLL^HM ycneiuHbiCi pe3ynbTaT. Ecnn 
KOMMyTaTop Ha 3Tane 666 onpeAenseT, mto 
BbixoAHa?i BeTBb, onpeAeneHHaa b coo6L4eHHH 
3anpoca "AoSaBHTb nepexoA", y>Ke cyu^ecTByeT, 
to KOMMyTaTop Ha 3Tane 680 npoBepaeT, 
flBnaeTcn nn npnopnTeT, onpeAeneHHbiM b none 
"npnopMTeT" 654 coo6ii4eHHfl 3anpoca, 
OTnHHafOLAHMCfl ot TeKymero npnopnTeTa 
AaHHOM bnxoahom BeTBM. EcnM KOMMyTaTop 
onpeAenMn, mto 3anpai_UMBaeMbiM npMopMTeT 
OTnMHaeTca ot TeKyii^ero npMopMTeTa, to 
KOMMyTaTop Ha 3Tane 682 M3MeH^eT npMopMTeT 
BbixoAHOM BeTBM Ha tot, KOTopbiM onpeAeneH b 
cooGineHMM 3anpoca "AoGaBMTb nepexoA". EcnM 
npMOpMTeTbl OAMHaKOBbl, to KOMMyTaTop He 
n3MeH^eT npwopnTeT (noK33aHO GTanoM 684). 

Coo6LneHMe "yAanMTb nepexoA" flBn^eTCfi 
coo6LneHMeM ynpaBneHM?i coeAMHeHMeM 
npoTOKona GSMP, Mcnonb3yeMbiM atifi 
yAaneHMJi coeAMHeHM^ BMpTyanbHoro KaHana, 
MnM b cnynae nocneAHeM BeTBM, Ana yAarieHMfl 
coeAMHeHMfi BMpTyanbHoro KaHana. 
CoeAMHeHMe onpeAen^eTca noneM 634 
"bxoahom nopT", noneM 638 "bxoahom VPI" m 
noneM 640 "bxoahom VCI", a BbixoAHafl BeTBb 
onpeAenaeTCfl noneM 642 "bnxoahom nopT", 
noneM 646 "BbixoAHOM VPI" m noneM 648 
"BbixoAHOM VCI". Ha c|DMr.13b noKa3aHa 
o6o6LAeHHa^ AnarpaMMa, MnnHDCTpMpyfOLU,afi 
pa6oTy ATM KOMMyTaTopa, KOTopbiM npMHMMaeT 
coo6meHMe 3anpoca "yAanMTb nepexoA" 
npoTOKona GSMP ot KOHTponnepa KOMMyTai^MM. 
Ha 3Tane 690 KOHTponnep KOMMyTai4MM 
nepeAaeT coo6LneHMe 3anpoca "yAanMTb 
nepexoA" npoTOKona GSMP, KOTopoe 
npMHMMaeTcn ATM KOMMyTaTopoM. ATM 
KOMMyTaTop Ha 3Tane 692 onpeAeniReT, 
cymecTByeT nM b KOMMyTaTope coeAHHeHMe 
BMpTyanbHoro KaHana, KaK onpeAeneHO noneM 
634 "bxoahom nopT", noneM 638 "bxoahom VPI" 
m noneM 640 "bxoahom VCI" npMH^Toro 
cooo~meHMfl 3anpoca "yAanMTb nepexoA". EcnM 
KOMMyTaTop Ha 3Tane 622 onpeAenaeT, mto 
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TaKoe BnpTyajibHoe coeAHHeHne cymecTByeT, to 
Ha STane 694 ATM KOMMyTaTop onpeAen^eT, 
cymecTByeT nn b KOMMyTaTope BbixoAHas BeTBb, 
KaK onpeAeneHO noneM 642 "BbixoAHOM nopT", 
noneM 646 "BbixoAHOM VP I" n noneM 648 
"BbixoflHoPi VCI" npwi-mToro coo6meHMfi 3anpoca 
"yAanMTb nepexoA". EcnM onpeAeneHO, hto 
TaKaa BbixoAHan BeTBb ecTb ; to ATM 
KOMMyTaTop Ha 3Tane 696 yAanaeT BbixoAHyro 
BeTBb, KaK onpeAeneHO b cooSmeHMM 3anpoca 
"yflannTb nepexoA". riocne 3Tana 696 
KOMMyTaTop Ha 3Tane 698 onpeAenaeT, 
ocyLAecTBneHa nn yKa3aHHaa onepaL^a 
ycneujHO. EcnM onepaun^ Sbina ycneujHOM, to 
ATM KOMMyTaTop Ha 3rane 700 npoBepseT none 
626 "pe3ynbTaT" coo6meHHfl 3anpoca "yflannTb 
nepexoA", HTo6bi onpeAennTb, cneAyeT nn 
nepeAaBaTb OTBeT b cnynae ycneujHoro 
3anpoca. EcnM none "pe3ynbTaT" coo6Li^eHMfi 
3anpoca yKa3biBaeT AckAII, to ATM KOMMyTaTop 
Ha 3Tane 702 nocbinaeT OTBeT c HHAHKai4new 
ycneujHOM onepaL^nn yAaneHMfl BeTBM 
KOHTponnepy KOMMyTaunn. CooGLneHMe OTBeTa 
"yAannTb nepexoA" flBnaeTca Konnew 
coo^LneHMJR 3anpoca "yAanMTb nepexoA" c 
noneM 626 "pe3ynbTaT", yKa3biBaK>mnM 
ycneujHbiM pe3ynbTaT. EcnM Ha 3Tane 700 
onpeAeneHO, hto OTBeT b cnynae ycnexa He 
Tpe6yeTCfi, to KOMMyTaTop He Bbipa6aTbiBaeT 
OTBeTHoro coo6L4eHHfl (3Tan 704). Ecnn 
KOMMyTaTop Ha 3Tane 692 onpeAenaeT, hto 
coeAMHeHne, onpeAeneHHoe b coo^ineHUM 
3anpoca "yflannTb nepexoA", He cymecTByeT, 
nnn KOMMyTaTop Ha 3Tane 692 onpeAenaeT, hto 
BbixoAHafi BeTBb, onpeAeneHHaa b coo6"meHMM 
sanpoca "yAanMTb nepexoA", He cymecTByeT, 
v\nv\ KOMMyTaTop Ha 3Tane 698 onpeAenaeT, hto 
onepai4nq yflanei-ii/is HeycneniHa, to KOMMyTaTop 
Ha 3Tane 706 nepeAaeT coo^LneHne OTBeTa 
"yAannTb nepexoA" c HHAHKai4new cooa 
KOHTponnepy KOMMyTai4i/in c yKa3aHneM 
cooTBeTCTBytoLi^ero KOAa c6"oa. CooSuj.eHMe 
OTBeTa "yAanMTb nepexoA" c HHAMKai^neCi c6oa 
flBnaeTca Konnefi npuiH^Toro cooGmeHMfl 
3anpoca "yAannTb nepexoA" c noneM 626 
"pe3ynbTaT", yKa3biBaK)mi/iM coom, v\ c TunoM 
coofl, yKa3biBaeMbiM cooTBeTCTByjomuM koaom 
cooa b none 628 "koa". 

Coo6u^eHne "yAanMTb AepeBo" 

ncnonb3yeTcn atia yAaneHun Bcero coeAHHeHMJR 
BnpTyanbHoro KaHana nyTeM yAaneHUfl Bcex 
ocTaBLLinxcfl BeTBePi coeAHHeHUfi. CoeA^HeHne 
onpeAen^eTca noneM 634 "bxoahom nopT", 
noneM 638 "bxoahom VPI" m noneM 640 
"bxoahom VCI". none 642 "BbixoAHOM nopT", 
none 646 "bnxoahom VPI" m none 648 
"BbixoAHoCi VCI" b coo6LL\eHMH "yflannTb 
AepeBo" He ncnonb3yraTcn. Ha cf)Mr.13c 
noKa3aHa o6o6L^eHHaa AnarpaMMa, 
unnKJCTpupyhOLL^ajq paocrry ATM KOMMyTaTopa, 
KOTopbiM npuHMMaeT coo6LU,eHne 3anpoca 
"yAanMTb AepeBo" npOTOKona GSMP ot 
KOHTponnepa KOMMyTai^nn. Ha 3Tane 710 
KOHTponnep KOMMyTai_|nn nepeAaeT coo6LneHMe 
3anpoca "yAanMTb AepeBo" npoTOKona GSMP, 
KOTopoe npuHHMaeTCfl ATM KOMMyTaTopoM. 
ATM KOMMyTaTop Ha 3Tane 712 onpeAenneT, 
cymecTByeT nn b KOMMyTaTope coeAHHeHwe 
BnpTyanbHoro KaHana, KaK onpeAeneHO noneM 
634 "bxoahom nopT", noneM 638 "bxoahom VPI" 
m noneM 640 "bxoahom VCI" npMHAToro 
coo6meHMJR 3anpoca "yAannTb AepeBo". EcnM 
KOMMyTaTop Ha 3Tane 712 onpeAenaeT, hto 
TaKoe coeAMHeHne BnpTyanbHoro KaHana 
cyu^ecTByeT, to Ha 3Tane 714 ATM KOMMyTaTop 
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yAanaeT coeAMHeHne [v\ TeM caMbiM Bee 
AepeBo), KaK onpeAeneHO b coo6LL4eHMH 3anpoca 
"yAannTb AepeBo". riocne 3Tana 714 
KOMMyTaTop Ha 3Tane 716 onpeAenaeT, 
ocymecTBneHa nn yKa3aHHaa onepai4nsq 
ycneujHO. Ecnn onepai^ufi 6bina ycneiuHoCi, to 
ATM KOMMyTaTop Ha STane 718 npoBepaeT none 
626 "pe3ynbTaT" coo^meHMfi 3anpoca "yAannTb 
AepeBo", HToSbi onpeAennTb, cneAyeT nn 
nepeAaBaTb OTBeT b cnynae ycneujHoro 
3anpoca. Ecnn none M pe3ynbTaT" coo6LneHi/m 
3anpoca yKa3biBaeT AckAII, to ATM KOMMyTaTop 
Ha 3Tane 720 nocbinaeT OTBeT c MHAHKai4neM 
ycneniHoPi onepaunn yAaneHU^ AepeBa 
KOHTponnepy KOMMyTai^nn. Coo6ii^eHne OTBeTa 
"yAannTb AepeBo" c MHAHKai^neCi ycnexa 
aBn^eTca KonneCi npuH^Toro coo6"i_4eHMfl 
3anpoca "yAannTb Aepeso" c noneM 626 
"pe3ynbTaT", yKa3biBafOLi^MM ycneujHbiPi 
pe3ynbTaT. Ecnn Ha GTane 716 onpeAeneHO, hto 
OTBeT b cnynae ycnexa He Tpe6yeTca, to 
KOMMyTaTop He Bbipa6aTbiBaeT OTBeTHoro 
cooGLAeHMiq (3Tan 722). EcnH KOMMyTaTop Ha 
3Tane 712 onpeAenaeT, hto coeAMHeHne, 
onpeAeneHHoe b cooSLi^eHnn 3anpoca "yAannTb 
AepeBo", He cymecTByeT, Mnn KOMMyTaTop Ha 
3Tane 712 onpeAerifleT, hto onepai^ufi yftaneHnsq 
HeycneiuHa, to KOMMyTaTop Ha 3Tane 724 
nepeAaeT coo6LAeHne OTBeTa "yAannTb AepeBo" 
c MHAHKai4Mew c6oa KOHTponnepy KOMMyTai4nn c 
yKa3aHneM cooTBeTCTByHDLAero KOAa c6oa. 
Coo6meHne OTBeTa "yAanMTb AepeBo" c 
MHAHKai^neCi c6oa ^Bn^eTC^ Konnew npuH^Toro 
cooSmeHM^ 3anpoca "yAannTb AepeBo" c noneM 
626 "pe3ynbTaT", yKa3biBSK)Li^MM c6om, m c TunoM 
c6ofl, yKa3biBaeMbiM cooTBeTCTByfomuM koaom 
c6oa b none 628 "koa". 

Coo6LueHMe "npoBepnTb AepeBo" 
ncnonb3yeTca ati^ npoBepKM nucna BeTBew 
coeAHHeHMfl BnpTyanbHoro KaHana. 
CoeAHHeHMe onpeAenaeTCfl noneM 634 
"bxoahom nopT", noneM 638 "bxoahoCi VPI" m 
noneM 640 "bxoahom VCI". none 642 "BbixoAHOM 
nopT", none 646 "BbixoAHOM VPI" n none 648 
"BbixoAHOM VCI" b coo6Li^eHMM "npoBepnTb 
AepeBo" He ncnonb3yK)Tcn, ycTaHaBnuBafOTca b 
Hynb KOHTponnepoM KOMMyTai^nn m 
HmopMpyjoTCfl KOMMyTaTopoM. Ha qbnr.13d 
noKa3aHa o6o6Li^eHHafl A^arpaMMa, 
unnfocTpMpyjoLMaa paGoTy ATM KOMMyTaTopa, 
KOTopbiM npuHMMaeT coo6LU,eHne 3anpoca 
"npoBepMTb AepeBo" npoTOKona GSMP ot 
KOHTponnepa KOMMyTai^MH. Ha 3Tane 730 
KOHTponnep KOMMyTai^MM nepeAaeT cooGineHMe 
3anpoca "npoBepnTb Aepeeo" npoTOKona GSMP, 
KOTopoe npMHMMaeTC^ ATM KOMMyTaTopoM. 
ATM KOMMyTaTop Ha STane 732 onpeAen^eT, 
cymecTByeT nn b KOMMyTaTope coeAHHeHMe 
BMpTyanbHoro KaHana, KaK onpeAeneHO noneM 
634 "bxoahom nopT", noneM 638 "bxoahom VPI" 
m noneM 640 "bxoahom VCI" npMH^Toro 
coo6LneHMfl 3anpoca "npoBepMTb AepeBo". EcnM 
KOMMyTaTop Ha 3Tane 732 onpeAenaeT, hto 
TaKoe coeAMHeHMe BMpTyanbHoro KaHana 
cymecTByeT, to Ha 3Tane 734 ATM KOMMyTaTop 
npoBepaeT Ae^cTBMTenbHoe HMcno BeTBeM Ana 
KOHKpeTHoro coeAMHeHMfl m cpaBHMBaeT 
AeMCTBMTenbHoe nucno c TeM, KOTopoe yKa3aHO 
b none 650 "nucno BeTBeM" npMHAToro 
cooemeHMfl 3anpoca "npoBepMTb AepeBo". EcnM 
KOMMyTaTop Ha 3Tane 736 onpeAenaeT, hto 
yKa3aHHbie HMcna coBnaAaraT, to yKa3aHHaa 
onepai^M^ ocyLnecTBneHa ycneujHO. EcnM 
onepai4Mfl 6bina ycneujHOM, to ATM KOMMyTaTop 
Ha STane 738 npoBep^eT none 626 "pe3ynbTaT" 
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coo6u4eHMW 3anpoca "npoBepnTb flepeBo", 
HTo6bi onpeflennTb, cneAyeT nv\ nepeflaBaTb 
otbst b cnynae ycnewHoro 3anpoca. Ecjim none 
"pe3yribTaT" coo6LL^eHMfi 3anpoca yKa3biBaeT 
AckAII, to ATM KOMMyTaTop Ha 3Tane 740 
nocbinaeT OTBeT c HHAHKai^neM ycneiuHOM 
onepau,MM npoBepKH flepeBa KOHTponriepy 
KOMMyTai4HM. Cooo"LneHMe OTBeTa "npoBepnTb 
flepeBo" c HHflUKai^neM ycnexa nBnseTcn Konnew 
npuH^Toro coo6LneHMfl 3anpoca "npoBepnTb 
flepeBo" c noneM 626 "pe3ynbTaT", 
yKa3biBah0LU,HM ycneujHbiM pe3yribTaT. Ecnn Ha 
3Tane 738 onpefleneHO, hto otbst b cnynae 
ycnexa He TpeoyeTca, to KOMMyTaTop He 
BbipaoaTbiBaeT OTBeTHoro coo6"meHMfl (3Tan 
742). Ecnn KOMMyTaTop Ha GTane 732 
onpenonfleT, hto coeflUHeHne, onpeAeneHHoe b 
coo6LneHMM 3anpoca "npoBepnTb flepeBo", He 
cymecTByeT, to KOMMyTaTop Ha 3Tane 744 
nepeAaeT coo6meHMe OTBeTa "npoBepnTb 
AepeBo" c MHAHKai4new cooa KOHTponnepy 
KOMMyTai4nn c yKa3aHneM cooTBeTCTByfOLU,ero 
KOAa cooa. Coo6u4eHne OTBeTa "npoBepHTb 
AepeBo" c MHAHKai^neM cooa flBJiseTCfl KonnePi 
npuH^Toro coo^LneHMfi 3anpoca "npoBepnTb 
AepeBo" c noneivi 626 "pe3ynbTaT", 
yKa3biBafom,HM g6om, m c TunoM c6oa, 

yKa3blBaeMblM COOTBeTCTBytOLL^MM koaom c6oa B 

none 628 "koa". Ecnn KOMMyTaTop Ha 3Tane 736 
onpeAenaeT, hto onepai4Mfl npoBepKM 
HeycneiuHa, to KOMMyTaTop Ha 3Tane 746 
ycTaHaBnuBaeT AewcTBWTenbHbiM HOMep BeTBefi 
b none 650 "nucno BeTBeM" coo6"meHMfl OTBeTa 
"npoBepnTb AspsBo" c MHAHKai_|neCi cooa m 
nepeAaeT ero k KOHTponnepy KOMMyTai_jnn c 
noneM 628 "koa", ycTaHOBneHHbiM b Hynb. 

Coo6iu ) eHne "yAannTb Bee" Mcnonb3yeTca 
Ann yAaneHUfl Bcex coeAMHeHMM Ha bxoahom 
nopTe KOMMyTaTopa. Bxoahom nopT 
onpeAenneTcn noneM 634 "bxoahom nopT". B 
coo6Li4eHMM "yAanMTb Bee" none 638 "bxoahom 
VPI", none 640 "bxoahom VCI", none 642 
"BbixoAHOM nopT", none 646 "BbixoAHOM VPI" n 
none 648 "BbixoAHOM VCI" He Mcnonb3ykDTCfl, 
ycTaHaBnuBaKDTcn b Hynb KOHTponnepoM 

KOMMyTai_|HM M MTHOpMpyfOTCfl KOMMyTaTOpOM. 

Ha c)DMr.13e noKasaHa o6oGineHHan A^arpaMMa, 
unntocTpupyfOLi^an pa6oTy ATM KOMMyTaTopa, 
KOTopbiw npuHMMaeT coo6u4eHne 3anpoca 
"yAannTb Bee" npoTOKona GSMP ot 
KOHTponnepa KOMMyTaijMM. Ha 3Tane 750 
KOHTponnep KOMMyTai^nn nepeAaeT coo6iAeHne 
3anpoca "yAannTb Bee" npoTOKona GSMP, 
KOTopoe npMHMMaeTcn ATM KOMMyTaTopoM. 
ATM KOMMyTaTop Ha 3Tane 752 onpeAenaeT, 
cymecTByK^T nn KaKne-nn6o coeAMHeHna Ha 
bxoahom nopTe KOMMyTaTopa, KaK onpeAeneHO 
noneM 634 "bxoahom nopT" npuHAToro 
coo6LAeHMfi 3anpoca "yAannTb Bee". EcnM 
KOMMyTaTop Ha STane 752 onpeAenaeT, hto 
TaKMe coeAMHeHM^ cymecTByfOT, to Ha 3Tane 
754 ATM KOMMyTaTop yAanaeT Bee coeAMHeHMfl 
Ann BXOAHoro nopTa KOMMyTaTopa, KaK 
onpeAeneHO b npuHATOM coo6Li^eHMM 3anpoca 
"yAannTb Bee". 3aTeM KOMMyTaTop Ha 3Tane 756 
onpeAenneT, ocyLnecTBneHa nn yKa3aHHan 
onepai^nfl ycneiuHO. EcnM onepai^nn 6bina 
ycneujHOM, to ATM KOMMyTaTop Ha 3Tane 758 
npoBepneT none 626 M pe3ynbTaT" cooGmeHMfl 
3anpoca "yflaJiMTb Bee", HToSbi onpeAennTb, 
cneAyeT nn nepeAaBaTb OTBeT b cnynae 
ycneujHoro 3anpoca. Ecnn none "pe3ynbTaT" 
cooGmeHMn 3anpoca yKa3biBaeT AckAII, to ATM 
KOMMyTaTop Ha STane 760 nocbinaeT OTBeT c 
m hah Ka 141/1 eCi ycnewHofi onepai^nn yAaneHMfl 
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KOHTponnepy KOMMyTai4nn. Coo6"meHne OTBeTa 
"yAannTb Bee" c MHAMKaijMei/i ycnexa nBnneTcn 
Konnew npHHAToro coo6LneHMn 3anpoca 
"yAannTb Bee" c noneM 626 "pe3ynbTaT", 
yKa3biBaHDU4HM ycneiuHbiM pe3ynbTaT. Ecnn Ha 
3Tane 758 onpeAeneHO, hto OTBeT b cnynae 
ycnexa He TpeGyeTcn, to KOMMyTaTop He 
BbipaoaTbiBaeT OTBeTHoro cooGLi^eHMn (3Tan 
762). Ecnn KOMMyTaTop Ha STane 752 
onpeAenneT, hto HeT coeA^HeHUM Ann BXOAHoro 
nopTa, onpeAeneHHoro b coo6LueHnn 3anpoca 
"yflaJiHTb Bee", to KOMMyTaTop Ha 3Tane 764 
nepeAaeT coo6~LneHkie OTBeTa "yAannTb Bee" c 
MHAMKai4nefi c6on KOHTponnepy KOMMyTai^MH c 
yK33aHneM cooTBeTCTByKJi^ero KOAa c6on. 
CooSLi^eHne OTBeTa "yAannTb Bee" c 
HHAHKaLjMeCi c6on nBnneTcn KonneM npuH^Toro 
coo6LneHnn 3anpoca "yAannTb Bee" c noneM 626 
"pe3ynbTaT", yKasbiBafou^MM c6om, m c TunoM 
c6on, yKa3biBaeMbiM cooTBeTCTByfou^MM koaom 
c6on b none 628 "koa". 

Coo6LU,eHne "nepeMecTMTb KopeHb" 
npeACTaBnneT co6om coo6LAeHne ynpaBneHMn 
coeAMHeHneM npoTOKona GSMP, ncnonb3yeMoe 
Ann nepeMeu^eHUfl Bcero A^peBa BnpTyanbHbix 
coeAHHeHMM c TeKyuj.ero BXOAHoro nopTa, 

BXOAHOrO VPI H BXOAHOrO VCI K HOBbIM 

BXOAHOMy nopTy, BXOAHOMy VPI m BXOAHOMy 
VCI. Ha qbnr.13f noKa3aHa CTpyKTypa 
coo6meHMfl 770 "nepeMecTMTb KopeHb" 
ynpaBneHMfl coeAHHeHneM npoTOKona GSMP, 
Mcnonb3yeMoro b KanecTBe 3anpoca n OTBeTa. 
Coo6"LneHne 770 "nepeMecTMTb KopeHb" 
ynpaBneHU^ coeAHHeHweM npoTOKona GSMP 
coAepxnT (b nopHAKe ot CTapmero 6MTa k 
MnaALueMy 6nTy) cneAyfoi-Une nonn: 8-6nTOBoe 
none 622 "Bepci/ifl", 8-6^TOBoe none 624 "Tun 
cooo'LueHMfl", 8-6nTOBoe none 626 "pe3ynbTaT", 
8-6nTOBoe none 628 "koa", 32-6nTOBoe none 
630 "MAeHTHctDMKaTop onepai^Mn", 32-6nTOBoe 
none 632 "HOMep ceaHca nopTa", 32-6nTOBoe 
none 772 "cTapbifi bxoahom nopT"; 4-6nTOBoe 
cjiobo 774, ycTaHOBneHHoe Ha Hynb; 12-6nTOBoe 
none 776 "cTapbiM bxoahow VPI", 16- SuTOBoe 
"cTapbiM bxoahom VCI", 32-6nTOBoe 
"HOBbii/i bxoahoCi nopT"; 8-6l/ITOBOe 
cnoBO 782, ycTaHOBneHHoe Ha Hynb; 12-6nTOBoe 
none 784 "HOBbiw bxoahom VPI", 16- 6"nTOBoe 
none 786 "HOBbiM bxoahom VCI", 32-6MTOBoe 
pe3epBHoe none 788. none 622 "BepcMfl", none 
624 "TMn coo6LLieHM5R", none 626 "pe3ynbTaT", 
none 628 "koa", none 630 "MAeHTMcjDMKaTop 
onepauMM", none 632 "HOMep ceaHca nopTa" 
Mcnonb3yK)TC?i npMHi^MnManbHO TeM >Ke nyTeM, 
KaK m Anfl ApyrMX coo6ii^eHMM ynpaBneHMfi 
coeAMHeHMeM npoTOKona GSMP, KaK 
paccMOTpeHO Bbiiue. Pe3epBHoe none 788 He 
Mcnonb3yeTC?i, ycTaHaBnMBaeTcn Ha Hynb 
nepeAaTHMKOM m MmopMpyeTcn npMeMHMKOM. B 
coo6meHMM "nepeMecTMTb KopeHb" TeKyu^ee 
coeAMHeHMe BMpTyanbHoro KaHana 

onpeAen^eTCfl noneM 772 "cTapbiM bxoahom 
nopT"; noneM 776 "cTapbiM bxoahom VPI", noneM 
778 "CTapbiM bxoahom VCI", a HOBoe 
coeAMHeHMe BMpTyanbHoro KaHana 

onpeAenaeTCfi noneM 780 "HOBbiM bxoahom 
nopT"; noneM 784 "HOBbiM bxoahom VPI" m noneM 
786 "HOBbiM bxoahom VCI". Ha a>Mr.13g 
noKa3aHa o6o6Li^eHHafl AnarpaMMa, 
MnniocTpMpyKJLAafl paooTy ATM KOMMyTaTopa, 
KOTopbiM npMHMMaeT coo6LU,eHMe 3anpoca 
"nepeMecTMTb KopeHb" npoTOKona GSMP ot 
KOHTponnepa KOMMyTai^MM. Ha 3Tane 790 
KOHTponnep KOMMyTai4MM nepeAaeT cooGmeHMe 
3anpoca "nepeMecTMTb KopeHb" npoTOKona 



none 778 
none 780 
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GSMP, KOTopoe npuHUMaeTca ATM 
KOMMyTaTopoM. ATM KOMMyTaTop Ha GTane 792 
onpeAenyieT, cyLi^ecTByeT nn b KOMMyTaTope 
coeAHHeHne BMpTyanbHoro KaHana, KaK 
onpefleneHO noneM 772 "CTapbiM bxoahom nopT", 
noneM 776 "CTapbiM bxoahom VPI" h noneM 778 
"cTapbiki bxoahom VCI" npuHFiToro coo6Li\eHMfl 
3anpoca "nepeMecTMTb KopeHb". Ecnn 
KOMMyTaTop Ha STane 792 onpeAenaeT, hto 
TaKoe coeAMHeHne BMpTyanbHoro KaHana 
cymecTByeT, to Ha STane 794 ATM KOMMyTaTop 
^BnaeTCfl nn coeAMHeHMe BMpTyanbHoro KaHana, 
onpeAen^eMoe noneM 780 "HOBbiM bxoahom 
nopT", noneM 784 "HOBbiM bxoahom VPI" m noneM 
786 "HOBbiM bxoahom VCI", He Ha3HaneHHbiM. 
Ecnn Ha 3Tane 794 onpeAeneHO, hto TaKoe 
coeAMHeHne BMpTyanbHoro KaHana flBnseTCfl He 
Ha3HaneHHbiM, to KOMMyTaTop Ha 3Tane 796 
nepeMeujaeT Ka>KAyK0 BbixoAHyto BeTBb 
cyLAecTByfOLAero coeAHHeHUfi BMpTyanbHoro 
KaHana An* ycTaHOBneHMfl HOBoro coeAHHeHHfl 
BnpTyanbHoro KaHana, KaK onpeAeneHO b 
cooGiAeHMM 3anpoca "nepeMecTMTb KopeHb". 
nocne 3Tana 796 KOMMyTaTop Ha 3Tane 798 
onpeAenseT, ocyLAecTBneHa nn yKa3aHHaa 
onepai4Mfi ycneixiHO. Ecnn onepaijMfl 6bina 
ycneujHOM, to ATM KOMMyTaTop Ha 3Tane 800 
npoBep^eT none 626 M pe3ynbTaT" coo^LAeHUfl 
3anpoca "nepeMecTMTb KopeHb", hto6w 
onpeAeJiMTb, cneAyeT nn nepeAaBaTb OTBeT b 
cnynae ycneiuHoro 3anpoca. Ecnti none 
"pe3ynbTaT" cooSiAeHMfl 3anpoca yKa3biBaeT 
AckAII, to ATM KOMMyTaTop Ha 3Tane 802 
nocbinaeT OTBeT c HHAHKai^neM ycneniHOM 
onepai^nn nepeMemeHMfl KopHq 

KOHTponnepy KOMMyTai^nn. Coo6iAeHne 
OTBeTa "nepeMecTMTb KopeHb" c MHAMKau,MeM 
ycnexa HBnfleTca KonnePi npuHAToro coo6LAeHMfl 
3anpoca "nepeMecTMTb KopeHb" c noneM 626 
"pe3ynbTaT", yKa3biBaH3LAMM ycneiuHbM 
pe3ynbTaT. Ecnn Ha 3Tane 800 onpeAeneHO, hto 
OTBeT b cnynae ycnexa He TpeoyeTCfl, to 
KOMMyTaTop He Bbipa6~aTbiBaeT OTBeTHoro 
cooGiAeHMSR (3Tan 804). Ecni/i KOMMyTaTop Ha 
3Tane 792 onpeAenaeT, hto CTapoe 
coeAHHeHne, onpeAeneHHoe b coo6iAeHni/i 
3anpoca "nepeMecTMTb KopeHb", He cyiAecTByeT, 
to KOMMyTaTop Ha STane 806 nepeAaeT 
coo^LAeHne OTBeTa "nepeMecTMTb KopeHb" c 
MHAMKaunew cooa KOHTponnepy KOMMyTaunn c 
yKa3aHneM cooTBeTCTByhoiAero KOAa c6oa. 
Coo6iAeHne OTBeTa "nepeMecTMTb KopeHb" c 
MHAMKauneM cooa ABnaeTCfl Konnew npnH^Toro 
coo6LAeHM?i 3anpoca "nepeMecTMTb KopeHb" c 
noneM 626 "pe3ynbTaT", yKa3biBaiOLAMM co"om \a c 
TunoM c6ofl 5 yKa3biBaeMbiM cooTBeTCTBytoiAUM 
koaom coojr b none 628 "koa". Ecnn KOMMyTaTop 
Ha 3Tane 794 onpeAenseT, hto HOBoe 
coeAHHeHne BMpTyanbHoro KaHana, 

onpeAeneHHoe b cooGLAeHnn 3anpoca 
"nepeMecTMTb KopeHb", HBnaeTCfl Ha3HaHeHHbiM, 

TO KOMMyTaTOp He npOH3BOAMT HHKaKMX 
M3MeHeHHM B Cy U^e CT By K) LA MX COeAMHeHMflX n 

ycTaHaBnuBaeT none 628 "koa" b Hynb b 
coo^LAeHMM OTBeTa "nepeMecTHTb KopeHb" c 
i/i hah Ka 14 new c6os (3Tan 808) nepeA nepeAanen 
ero KOHTponnepy KOMMyTai^nn Ha STane 806. 

EiAe oaho coo6LAeHne ynpaBneHMn 
coeAMHeHMeM npOTOKona GSMP coo6LAeHne 
"nepeMecTHTb BeTBb" ncnonb3yeTCfl aha 
nepeMeLAeHHa oahom BbixoAHOM BeTBM 
coeAHHeHM^ BMpTyanbHoro KaHana c ee 
TeKyLAero BbixoAHoro nopTa, BbixoAHoro VPI v\ 
BbixoAHoro VCI k HOBOMy BbixoAHOMy nopTy, 

HOBOMy VPI M HOBOMy VCI B TOM >Ke CaMOM 
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coeAHHeHMM BMpTyanbHoro KaHana. Ha cjDnr.13h 
noKa3aHa CTpyKTypa coo6uj,eHM^ 820 
"nepeMecTMTb BeTBb" ynpaBneHMfl coeAMHeHMeM 
npoTOKona GSMP, Mcnonb3yeMoro b KanecTBe 
3anpoca h OTBeTa. CooGLAeHMe 820 
"nepeMecTMTb BeTBb" ynpaBneHMfl coeAMHeHMeM 
npoTOKona GSMP coAep>KMT (b nop^A^e ot 
CTapiuero 6nTa k MnaAmeMy 6nTy) cneAyKoiAMe 
nonfl: 8-6nTOBoe none 622 "BepcMfl", 8-6nTOBoe 
none 624 "Tun coo6i_neHMfl", 8-6nTOBoe none 
626 "pesynbTaT", 8-6MTOBoe none 628 "koa", 
32-6"nTOBoe none 630 "HAeHTMCpHKaTop 
onepaAMH", 32-6nTOBoe none 632 "HOMep 
ceaHca nopTa", 32-6nTOBoe none 634 "bxoahom 
nopT"; 4-6nTOBoe cnoBO 636, yoraHOBneHHoe Ha 
Hynb; 12-6nTOBoe none 638 "bxoahom VPI", 16- 
6MTOBoe none 640 "bxoahom VCI", 32-6MTOBoe 
none 822 "cTapbiM BbixoAHOM nopT"; 8-6MTOBoe 
cnoBO 824, ycTaHOBneHHoe Ha Hynb; 12-6MTOBoe 
none 826 "orapbiM BbixoAHOM VPI", 16- SMTOBoe 
none 828 "CTapbiM BbixoAHOM VCI", 32-6MTOBoe 
none 830 "HOBbiM BbixoAHOM nopT"; 8-6MTOBoe 
cnoBO 832, ycTaHOBneHHoe Ha Hynb; 12-6MTOBoe 
none 834 "HOBbiM BbixoAHOM VPI", 16- SMTOBoe 
none 836 "HOBbiM BbixoAHOM VCI", 24-6MTOBoe 
pe3epBHoe none 838, none 940 "npMopMTeT". 
(lone 622 "Bepcua", none 624 "TMn cooSiAeHM^", 
none 626 M pe3ynbTaT", none 628 "koa", none 
630 "MAeHTMcjDMKaTop onepai^MM", none 632 
"HOMep ceaHca nopTa" Mcnonb3yK0TCfl 
npMHAMnManbHO TeM >Ke nyTeM, KaK m A-n^ APyrMX 
coo^LAeHMM ynpaBneHMiR coeAMHeHMeM 
npoTOKona GSMP, KaK paccMOTpeHO Bbiuje. 
Pe3epBHoe none 838 He Mcnonb3yeTCfl, 
ycTaHaBnMBaeTC^ Ha Hynb nepeAaTHMKOM m 
MTHopMpyeTca npMeMHMKOM. l~lone 940 
"npMopMTeT" McnonbsyeTca aHanorMHHbiM 
o6pa30M, KaK onMcaHO Bbime aha non^ 654 
"npMopMTeT" cooSiAeHMfl ynpaBneHMa 
coeAMHeHMeM npoTOKona GSMP. B coo6iAeHMM 
"nepeMecTMTb BeTBb" coeAMHeHMe 

BMpTyanbHoro KaHana onpeAenaeTC^ noneM 634 
"bxoahom nopT", noneM 638 "bxoahom VPI", 
noneM 640 "bxoahom VCI". CTapaa BeTBb 
coeAMHeHMfi BMpTyanbHoro KaHana 
onpeAenaeTCfl noneM 822 "CTapbiM BbixoAHOM 
nopT", noneM 826 "CTapbiM BbixoAHOM VPI", 
noneM 828 "CTapbiM bnxoahom VCI". HoBaa 
BeTBb coeAMHeHMfl BMpTyanbHoro KaHana 
onpeAen^eTca noneM 830 "HOBbiM BbixoAHOM 
nopT", noneM 834 "hobnm buxoahom VPI" m 
noneM 836 "HOBbiM BbixoAHOM VCI". Ha qoMr. 13i 
noKa3aHa o6o6LAeHHafl A^arpaMMa, 
MnniocTpMpyjOLAaq pa6oTy ATM KOMMyTaTopa, 
KOTopbiM npMHMMaeT coo6LAeHMe 3anpoca 
"nepeMecTMTb BeTBb" npoTOKona GSMP ot 
KOHTponnepa KOMMyTai^MM. Ha 3Tane 842 
KOHTponnep KOMMyTai^MM nepeAaeT cooGiAeHMe 
3anpoca "nepeMecTMTb BeTBb" npoTOKona 
GSMP, KOTopoe npMHMMaeTC^ ATM 
KOMMyTaTopoM. ATM KOMMyTaTop Ha 3Tane 844 
onpeAenaeT, cyLAecTByeT nM b KOMMyTaTope 
coeAMHeHMe BMpTyanbHoro KaHana, KaK 
onpeAeneHO noneM 634 "bxoahom nopT", noneM 
638 "bxoahom VPI", noneM 640 "bxoahom VCI" 
npMHHToro coo6ineHMfl 3anpoca "nepeMecTMTb 
BeTBb". EcnM KOMMyTaTop Ha 3Tane 844 
onpeAenaeT, hto TaKoe coeAMHeHMe 
BMpTyanbHoro KaHana cyLAecTByeT, to 
KOMMyTaTop Ha 3Tane 846 onpeAenaeT, 
cyLAecTByeT nM b 3tom coeAMHeHMM 
BMpTyanbHoro KaHana CTapaq BbixoAHaa BeTBb, 
KaK onpeAeneHO noneM 822 "CTapbiM BbixoAHOM 
nopT", noneM 826 "CTapbiM BbixoAHOM VPI", 
noneM 828 "CTapbiM BbixoAHOM VCI" npMHAToro 
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cooGmeHUfi 3anpoca "nepeiviecTHTb BeTBb". Ecnn 
Ha STane 846 onpeAeneHO, hto Tama CTapaa 
BbixoAHaa BeTBb cymecTByeT, to KOMMyTaTop Ha 
3Tane 848 ppSaBrineT HOByto BbixoAHyto BeTBb, 
K3K onpefleneHO noneM 830 "HOBbiw BbixoflHOM 
nopT", noneM 834 "HOBbiM BbixoflHOM VPI" n 
noneM 836 "hob bM BbixoflHOM VCI" b coo6LneHMM 
3anpoca "nepeMecTHTb BeTBb" v\ y^anneT 
CTapyjo BbixoflHyfo BeTBb, KaK onpeAeneHO b 
cooGii^eHMM 3anpoca "nepeMecTHTb BeTBb". 
riocne 3Tana 848 KOMMyTaTop Ha OTane 850 
onpeflenyieT, ocymecTBneHa nn yKa3aHHaa 
onepai4Hfl ycneLUHO. Ecnw onepaijwfl 6bina 
ycneLUHOfi, to ATM KOMMyTaTop Ha 3Tane 852 
npoBepaeT none 626 M pe3ynbTaT" coo6LL^eHHfl 
3anpoca "nepeMecTHTb BeTBb", HTob"bi 
onpeflennTb, cnenyeT nn nepe^aBaTb OTBeT b 
cnynae ycneiuHoro 3anpoca. Ecnw none 
"pe3ynbTaT" coo6Li^eHMfi 3anpoca yKa3biBaeT 
AckAII, to ATM KOMMyTaTop Ha STane 854 
nocbinaeT OTBeT c HHAHKai4nefi ycnewHow 
onepai4^n nepeMemeHHa BeTBM KOHTponnepy 
KOMMyTai^nn. CooemeHne OTBeTa "nepeMecnrrb 
BeTBb" c HHflUKau.neM ycnexa aBnaeTca Konnetf 
npuH^Toro coo6LneHMjR 3anpoca "nepeMecTMTb 
BeTBb" c noneM 626 "pe3ynbTaT", yKa3biBaK>mnM 
ycneujHbiM pe3ynbTaT. Ecnn Ha 3Tane 852 
onpeAeneHO, hto OTBeT b cnynae ycnexa He 
Tpe6yeTCfi, to KOMMyTaTop He Bbipa6aTbiBaeT 
OTBeTHoro coo6L4eHHfl (3Tan 856). Ecnn 
KOMMyTaTop Ha STane 844 onpeAenaeT, hto 
coeAMHeHne BMpTyanbHoro KaHana, 

onpeAeneHHoe b coo6Li^eHnn 3anpoca 
"nepeMecTHTb BeTBb", He cymecTByeT, nnn ecnn 
KOMMyTaTop Ha 3Tane 846 onpeAenaeT, hto 
CTapaa BeTBb, onpeAeneHHaa b coo6iu 1 eHnn 
3anpoca "nepeMecTHTb BeTBb", He cyLnecTByeT, 
nnn ecnn KOMMyTaTop Ha 3Tane 850 onpeAenuT, 
hto onepai^Mfl nepeMeu^eHUfl BeTBM HeycneujHa, 
to KOMMyTaTop Ha 3Tane 858 He MOAHclDHi^wpyeT 
HMKaKnx coctoahmCi coeAHHeHHM n nepeAaeT Ha 
STane 860 coo6"meHne OTBeTa "nepeMecTMTb 
BeTBb" c HHAMKai^neM cooa KOHTponnepy 
KOMMyTai4nn c yKa3aHneM cooTBeTCTByKDinero 
KOAa coon. CooGmeHne OTBeTa "nepeMecTHTb 
BeTBb" c MHAMKai^neM c6on flBnfleTca KonneiTi 
npuHAToro coo6LU,eHMfl 3anpoca "nepeMecTMTb 
BeTBb" c noneM 626 "pe3ynbTaT", yKasbiBafou^nM 
c6ow, n c TunoM c6on, yKa3biBaeMbiM 
cooTBeTCTByraLi^MM koaom c6oa b none 628 
"koa" 

OoecneHHBaa ynpaBneHne 
KOMMyTamnoHHbiMn nopTaMM, coo6~LueHne 
ynpaBneHMfi nopTaMM npoTOKona GSMP 
o6ecneHMBaeT so3MO>KHOCTb aKTHBH3au l i/in nopTa 
Ana ocymecTBneHMfl o6cny>KMBaHMfl, 
MCKnHDHeHMfl nopTa M3 npoi-^eAypbi 
o6cny>KHBaHMJR, 3aKonbi40BbiBaHkia nnn 
ycTaHOBKM b ncxoAHoe cocTOflHue. Ha cjDnr.14 
npeACTaBneHa CTpyKTypa cooo"LneHHfl 870 
ynpaBneHna nopTOM npoTOKona GSMP, 
ncnonb3yeMoro b KanecTBe coo6"LneHnfi 3anpoca 
m OTBeTa. CooGmeHMe 870 ynpaBneHna nopTOM 
npoTOKona GSMP MO>KeT coAepwaTbca b none 
546 cooGLneHUfl npoTOKona GSMP 
MHKancynnpoBaHHoro naKeTa 540 npoTOKona 
GSMP, KaK noKa3aHO Ha qbur.Ha. CornacHO 
(fcnr.14, cooo"LneHne 870 ynpaBneHna nopTOM 
npoTOKona GSMP coAep>KMT (b nopHAKe ot 
CTapujero 6nTa k MnaALueMy) cneAyfOLAne nona: 
8-6nTOBoe none 622 "Bepcufl", 8-6i/iTOBoe none 
624 "Tun cooo'LLJ.eHi/m", 8-6nTOBoe none 626 
"pe3ynbTaT", 8-6~WTOBoe none 628 "koa", 
32-6nTOBoe none 630 "nASHTUcjDMKaTop 
onepai^nn", 32- 6nTOBoe none 872 "nopT", 
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32-6nTOBoe none 874 "HOMep ceaHca nopTa"; 
32-6nTOBoe none 876 "HOMep 

nocneAOBaTenbHOCTH co6bi™fl", 8-6MTOBoe 
none 878 "qbnar coGbiTMfi", 8-6MTOBoe none 880 
"AnnTenbHOCTb", 16-6uiTOBoe none "qbyHKHna". 
none 622 "Bepcua", none 624 "Ti/in coo^LneHMfl", 
none 626 M pe3ynbTaT", none 628 "koa", none 
630 "nAeHTMcjDHKaTop onepaL4MM", none 874 
"HOMep ceaHca nopTa" ncnonbsyraTca 
npuHunnnanbHO TeM >Ke nyTeM, KaK n A-na Apyrux 
coo6LueHnw ynpaBneHMfl coeAMHeHneM 
npoTOKona GSMP, KaK paccMOTpeHO Bbiuje. 
none 872 "nopT" yKa3biBaeT HOMep nopTa, Ana 
KOToporo npwMeHfleTCfl cooGiAeHne ynpaBneHM^ 
nopTOM npoTOKona GSMP. Coo6"LneHne 
ynpaBneHna nopTOM npoTOKona GSMP MMeeT 
KOHKpeTHoe none "Tun coo6ii4eHna" n 

pa3nMHHbie B03MO>KHbie CpyHKI^MH, KOTOpbie 

MoryT 6biTb onpeAeneHbi b none 882 "qbyHKi^i/m". 

HeKOTOpbie M3 CjoyHKLJUM C006Li^eHMfl 

ynpaBneHna nopTOM npoTOKona GSMP 
BKJiHDHaKDT cneAyKJinee: QbyHKi^na BKntoHeHna, 
cfcyHKUnfl OTKnjoHeHUfl, cjDyHKUna BHyTpeHHero 
3aKonbL|OBbiBaHMa, c£yHKi4Hfl BHeujHero 
3aKonbL|OBbiBaHMa, qbyHKi^na AsyHanpaBneHHoro 
3aKonbi40BbiBaHi/ifl, QbyHKi^na cSpoca BXOAHoro 
nopTa, cjDyHKi^na cSpoca cpnaroB co6biTkii?i. 
Ka>KAbiM KOMMyTai-^MOHHbiM nopT noAA©P>KMBaeT 
HOMep nocneAOBaTenbHOCTM co6biTMfl n Ha6op 
c|DnaroB co6biTMM (no OAHOMy 0nary co6biTna Ha 
Ka>KAbiM Tun coo6iAeHMfl "co6biTMe"). HoMep 
nocneAOBaTenbHOCTH coSbiTMfl 
ycTaHaBnuBaeTca b Hynb, KorAa nopT 
HHMi4nanM3MpyeTca, n nonynaeT npupau^eHne 
Ka>KAbiCi pa3, KorAa Ha gtom nopTe 
o6Hapy>KMBaeTCfl acuHxpoHHoe co6biTne, 
onoBemaeMoe coo6meHMeM "co6biTne", 
He3aBMCMMO ot Toro, nepeAaHO nv\ coo6LAeHne 
"co6biTMe" nnn HeT. Ecnw KOMMyTannoHHbiw 
nopT nepeAaeT cooGmeHne "coSbiTue", oh 
ycTaHaBnuBaeT cooTBeTCTByfOLHnw cjDnar 
co6biTM?i Ha a^hhom nopTe. TeM caMbiM nopTy 
He pa3peujeHO nepeAaBaTb APyroe coo6uj 1 eHne 
"co6biTne" Toro >Ke caMoro Tuna, noKa 
cooTBeTCTByfOLi^nM dpnar coGbiTun He GyAeT 
G6poi_ueH cpyHKi^MePi c6poca c(3naroB co6biTMM 
coo6LneHMfl ynpaBneHna nopTOM npoTOKona 
GSMP. Mcnonb30BaHne cpnaroB coSbiTMM 
oSecnennBaeT npocToe ynpaBneHMe noTOKOM, 
npeAOTBpaLAafOLuee neperpy3Ky KOHTponnepa 
KOMMyTai4HH C006LU,eHHflMM "co6biTMe" co 

CTopoHbi KOMMyTaTopa. B coo6meHnn 3anpoca 
ynpaBneHna nopTOM npoTOKona GSMP none 
876 "HOMep nocneAOBaTenbHOCTM co6biTna" He 
ncnonb3yeTC?i, ycTaHaBnuBaeTcn Ha Hynb 
KOHTponnepoM KOMMyTai4nn m nrHopupyeTca 
KOMMyTaTopoM. B coo6LAeHnn OTBeTa 
ynpaBneHMfl nopTOM npoTOKona GSMP c 
HHAMKauneM ycnexa none 876 "HOMep 
nocneAOBaTenbHOCTH coGbiTHfl" yKa3biBaeT 
TeKyu^ee 3HaneHne HOMepa 

nocneAOBaTenbHOCTH co6biTMfi 
KOMMyTai^noHHoro nopTa, onpeAeneHHoro b 
npuH^TOM coo6Li^eHnn 3anpoca ynpaBneHna 
nopTOM npoTOKona GSMP. B cooemeHMM 
3anpoca ynpaBneHna nopTOM npoTOKona GSMP 
c noneM 882 "qbyHKi^na", onpeAenflK3LU,MM c6poc 
c|DnaroB co6biTMM, KOHKpeTHbie 6nTbi b none 878 
"qbnarn co6biTMM" MoryT ncnonb30BaTbCfi Ana 
c6poca cooTBeTCTByioLAUx 0naroB co6biTMM b 
nopTe, onpeAeneHHOM noneM 872 "nopT". B 
coo^LneHnn OTBeTa ynpaBneHna nopTOM 
npoTOKona GSMP c HHAHKai_\neM ycnexa, b 
kotopom none 882 "c>yHKL4Ma" onpeAenaeT 
c6poc cjDnaroB coSbiTHM, 6kiTbi nona 878 "cjonarn 
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coSbiTHM" ycTaHaBJinBafOTca Ha TeKymi/ie 
sHaneHMa, cooTBeTCTByfomne cjDnaraivi co6biTHM 
Ana onpeAeneHHoro nopTa, nocne Toro KaK 
cfxnarH co6biTHfi, onpeAeneHHbie b coo6LneHMH 
3anpoca, 6yflyT c6poiueHbi. riyTeM ycTaHOBKH 
noun "cjonarM coo"biTMM" Ha Bee Hynn b 
coo6meHMH ynpaBneH^a nopTOM npoTOKona 
GSMP c noMOinbHD cfcyHKLjfiM c6poca cjDnaroB 
co6biTHM, KOHTponnep KOMMyiai^nn cnocooeH 
nonynnTb TeKymee cocToaHHe cjDnaroB co6biTMM 
m TeKyL4HM HOMep nocneAOBaTenbHOCTH 
co6biTna Ana onpeAeneHHoro nopTa 6e3 

M3MeHeHHa COCTOaHHa CfrnarOB COGblTHM. B 

Apyrux coo6u4eHnax ynpaBneHwa nopTOM 
npoTOKona GSMP c Apyn/iM onpeAeneHHbiM 
noneM "cjoyHKL^a" none 878 "cjDnarn co6biTMM" He 
ncnojib3yeTCfl 3 ycTaHaBnuBaeTca b Hyrib 
KOHTponnepoM KOMMyTaL\MM m nrHopupyeTca 
KOMMyTaTopoM. none 880 "AnnTenbHOCTb" 
ncnonb3yeTcn TonbKO b coo6meHnax 
ynpaBneHwa nopTOM npoTOKona GSMP c noneM 
882 "cfcyHKLjHfl", onpeAeneHHbiM KaK cfcyHKi^wa 
BHyipeHHero 3aKonbLiOBbiBaHna, cfcyHKUHa 
BHeujHero 3aKonbi40BbiBaHMa i/inn cpyHKijna 
AByHanpaBneHHoro 3aKonbi40BbiBaHMa. none 
880 "AnnTenbHOCTb" o6ecneHMBaeT 

AnnTenbHOCTb (b ceKyHAax), b TeneHi/ie KOTopofi 
coxpaHaeTca cocToaHHe saKonbi^oBbiBaHMfl. no 
MCTeHeHnn ycTaHOBneHHoro MHTepBana nopT, 

KOTOpbIM HaXOAMnCfl B COCTOflHUM 

3aKonbi40BbiBaHHfl, aBTOMaTunecKM 
B03BpamaeTca b paoonee cocToaHHe. B 
cooGLneHMM ynpaBneHwa nopTOM c pa3nnHHbiM 
onpeAeneHHbiM noneM 882 "cpyHKi^uia" none 880 
"AnnTenbHOCTb" He wcnonb3yeTca. Oho 
ycTaHaBnuBaeTca Ha Hynb KOHTponnepoM 
KOMMyTai^nn n nrHopupyeTca KOMMyTaTopoM. B 
coo6ii4eHMnx ynpaBneHwa nopTOM none 882 
"c(DyHKi4Mfl" onpeAenaeT A^MCTBue, KOTopoe 
Aon>KHO 6biTb ocyLnecTBneHO (onpeAeneHHoe 
AeMCTBue ocyLAecTBnaeTca He3aBncnMO ot 
TeKymero CTaiyca nopTa). OyHKi^wa BKmoHeHwa 
bboaut nopT b pa6onee cocToaHHe, a qtyHKi^Ha 
OTKntoMeHwa BbiBOAMT nopT H3 paoonero 
cocToaHwa. OyHKL^a BHyipeHHero 
3aKonbi40BbiBaHHfi BbinonHaeT BHyTpeHHee 
saKonbi^OBbiBaHne (ATM oneMeHTbi AaHHbix, 
npHXOAau-^e Ha bnxoahoPi nopT c KOMMyTaiopa, 
3aKonbi40BbiBaK3Tcs nepe3 bxoahom nopT 
o6paTHO Ha KOMMyiaiop). cfcyHKU.wa BHeujHero 
3aKonbi40BbiBaHMfl BbinonHaeT BHeiuHee 
3aKonbi40BbiBaHne (ATM 3neMeHTbi A^HHbix, 
npHXOAamwe Ha bxoahom nopT H3 BHeujHeM" 

nMHMH CBA3M, 3aKOnbL\OBblBaiOTCa Ha 3a A B 
nHHHIO CB331/I H3 CjDM3MHeCKOM ypOBHe, 6e3 BBOfla 

bo bxoahom nopT). 0yHKi4M5q AByHanpaBneHHoro 
3aKonbi40BbiBaHna BbinonHaeT KaK BHeiuHee, TaK 
m BHyTpeHHee 3aKonbi40BbiBaHne. <£yHKLjMa 
copoca BXOAHoro nopTa ycTaHaBnwBaeT b 
ncxoAHoe cocTO^HMe bxoahom nopT (Bee 
coeAHHeHMfl, npuxoA^mne Ha KOHKpeTHbiM 
bxoahom nopT, yAanaioTca, a annapaTHbie 
cpeACTBa BXOAHoro n BbixoAHoro nopTOB 

nOBTOpHO MHMI4ManH3HpyHDTCfl 3 T3K HTO BCe 

3HaneHMa VPI/VCI Ana KOHKpeTHoro BXOAHoro 
nopTa b Ta6nnije coeAMHeHMW" aBnaioTca 
He3anonHeHHbiMn). OyHKi^wa c6poca cjDnaroB 
co6biTww c6pacbiBaeT cjDnarn co6biTMM, KaK 
onucaHO Bbinie. 

Coo6LL^eHM?i CTaTMCTMKM npoTOKona GSMP 
o6ecneHMBaioT B03MO>KHOCTb KOHTponnepy 
KOMMyTai^nn 3anpaLUMBaTb 3HaHeHna pa3nnHHbix 
cneTHUKOB annapaTHbix cpeACTB, CBS3aHHbix c 
BXOAHbiMM m BbixoAHbiMM nopTaMU KOMMyTaiopa 
m c BkipTyanbHbiMM KaHanaMM. npeAycMOTpeHbi 
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ABa Knacca coo6u4eHnti CTaTMCTMKM: coo6u4eHMfl 
aKTHBHOCTi/i BnpTyanbHoro KaHana m coo6u4eHMfl 
CTaTMCTHKH nopTa n BnpTyanbHoro KaHana. 
Goo6Li^eHne aKTMBHOCTH BnpTyanbHoro KaHana 
ncnonb3yeTCfl ati^ onpeAeneHnyi Toro, 
ocyi_L\ecTBnRnacb nn nepeAana rpacpMKa no 
OAHOMy \ah\a HecKonbKUM onpeAeneHHbiM 
BnpTyanbHbiM KaHanaM. Coo^LneHne aKTMBHOCTH 
BnpTyanbHoro KaHana coAepwm OAHy nnn 
HecKonbKO 3annceM aKTHBHOCTM BnpTyanbHoro 
KaHana. Ka>KAan 3anncb aKTMBHOCTH 
BnpTyanbHoro KaHana ncnonb3yeTC^ ati^ 
3anpoca n B03BpaTa b OTBeT MHCpopMai4MM 

aKTHBHOCTH, OTHOC5RLJ4eMCf1 K OAHOMy 

onpeAeneHHOMy BnpTyanbHOMy coeAMHeHHK). 
Ecnn KOMMyTaTop noAA^pxHBaeT TpacfiMK, 
ynnTbiBaeMbiPi Ha Ka>KAoe BnpTyanbHoe 
coeAHHeHne, to TeKymee 3HaneHne cneTHUKa 
TpacjDMKa atis Ka>KAoro KOHKpeTHoro 
BnpTyanbHoro coeAMHeHMfl B03BpaiAaeTca b 
none "cneT TpacjDMKa BnpTyanbHoro KaHana" 
3anncn aKTHBHOCTM BnpTyanbHoro KaHana. 
TeKyLAee 3HaneHne cneTa Tpact)HKa 
cpaBHMBaeTca c npeAbiAyLMUMM 3HaneHHflMH 
Anfi Ka>KAoro onpeAeneHHoro BnpTyanbHoro 
coeAHHeHHfl atia onpeAeneHna Toro, 6bino nw 
BnpTyanbHoe coeAMHeHne aKTMBHbiM b 
cooTBeTCTByfOLUHW nepnoA- Ecnn KOMMyTaTop 
noaaep>KHBaeT onpeAeneHne Tpac^MKa, 
npuxoAflLAerocfl Ha BMpTyanbHoe coeAMHeHne 

HeKOTOpbIM HHblM o6pa30M, OTnUHHblM OT 

noAcneTa TpacjDMKa, to pe3ynbTaT MoxeT 
yKa3biBaTbC5q An^ BnpTyanbHoro coeAMHeHna c 
ncnonb30BaHneM non?i "cjDnar" b 3anncn 
aKTMBHOCTH BnpTyanbHoro KaHana. Coo6meHM^ 
GTaTucTHKM nopTa \a BnpTyanbHoro KaHana 
ncnonb3yfOTCH atia onpoca pa3nnHHbix 
cneTHUKOB, onpeAeneHHbix atia TpacjDMKa m 
oluh6ok Ana nopTa n BnpTyanbHoro KaHana. 
CooSLi^eHne CTaTHCTMKH nopTa ncnonb3yeTCiq 
Ana nonyneHMfl CTaTHCTunecKnx A^HHbix nopTa 
KOMMyTaTopa, onpeAeneHHoro b none "nopT" 
coo6LneHna, a coo6~LneHne CTaTHCTHKM 
BnpTyanbHoro KaHana ncnonb3yeTca Ana 
nony^eHna CTaTMCTHHecKnx A^HHbix Ana 
BMpTyanbHoro KaHana (onpeAeneHHoro b nonax 
VPI/VCI coo^LneHMa) Ha bxoahom nopTe 
KOMMyTaTopa, onpeAeneHHoro b none "nopT" 
cooSmeHMa. 

Coo6LneHna KOHcjDnrypaunn npoTOKona 
GSMP no3BonafOT KOHTponnepy KOMMyTau,HM 
onpeAenaTb cjDyHKL^OHanbHbie bo3mo>khoctm 

ATM KOMMyTaTopa B 0~a30B0M KOMMyTai4MOHHOM 

6noKe. OnpeAeneHbi Tpui Tuna coo6LneHMPi 
KOHcjDnrypai^nn npoTOKona GSMP: 

KOHcjDnrypai4na KOMMyTaTopa, KOHcjDnrypai4na 
nopTa, KOHcjDnrypai^na Bcex nopTOB. Coo6u4eHna 
KOHcjDnrypai^nM npoTOKona GSMP ncnonb3yfOT 
pa3nnHHbie cfiopMaTbi Ana coo6"u4eHna 3anpoca 
n coo6L4eHna OTBeTa, nocKonbKy ohm coAep>KaT 
pa3nnHHyfo HHcf)opMai4MK) b cboux nonax. 
nepeAaBaeMoe KOHTponnepoM KOMMyTai^nn k 
ATM KOMMyTaTopy, coo^LneHMe 3anpoca 
KOHcjDnrypai^nM KOMMyTaTopa, yKa3aHHoe 
KOHKpeTHbiM noneM "TMn coo6u4eHMa", 
3anpaiuMBaeT y ATM KOMMyTaTopa A^HHbie o 
ero mooanbHOM KOHcjDMrypai_\MM . 3aTeM 
KOMMyTaTop B03BpamaeT KOHTponnepy 
KOMMyTai4MM cooSLAeHne OTBeTa KOHc|DMrypai4MM 
KOMMyTaTopa, KOTopoe BKnKJHaeT b ce6a nona 
Ana Tuna KOMMyTaTopa \a MMeHM KOMMyTaTopa 
Ana ATM KOMMyTaTopa, a TaioKe Bepcuio 
MHCTannnpoBaHHoro annapaTHO-nporpaMMHoro 
ooecneneHna KOMMyTaTopa. Tun KOMMyTaTopa 
npeAOCTaBnaeTca M3roTOBMTeneM KOMMyTaTopa 
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Ana Mfl6HTMcj3MKai4MM cooTBeTCTByfomero 
M3AeJin3, a MMfl KOMMyTaTopa MO>KeT 
npeACTaBJi?iTb co6om 48-6nTOBbiM aflpec IEEE 
802 MAC nun MHyto BennMUHy, KOTopaa 
flBnaeTcs yHHKanbHow b onepau,noHHOM 
KOHTeKCTe KOMMyTaTopa. Coo6meHne 3anpoca 
KOHCpHrypau.HM nopTa MMeeT CBoe co6ctbshhog 
none "Tun coo6meHkifl" n nepeflaeTca 

KOHTpOJIJiepOM KOMMyTaU.HH k ATM 

KOMMyTaTopy. Coo6Li^eHne 3anpoca 

KOHcjDnrypaunn nopTa 3anpau_iHBaeT y 
KOMMyTaTopa HHcjuopMai^nfo KOHa>nrypau,nn 
oflHoro nopTa, KOTopbiPi onpeAeneH b none 
"nopT" coo6"meHMfl 3anpoca KOHc|Dnrypai4Hn 
nopTa. KoMMyTaTop nepeAaeT KOHTponnepy 
KOMMyTau.nn coo6LneHne OTBeTa KOHcjDnrypau,MH 
nopTa c MHAMKai^neM ycnexa, KOTopoe BKnionaeT 
b ce6fl HHcjDopMauHfo KOHC^nrypai^MM atis 
bxoahom h BbixoAHOM CTopoH onpeAeneHHoro 
nopTa. MHcfcopMaunfl KOHcjDnrypaunn b 
coo6ii4eHMM OTBeTa KOHcjDHrypauMM nopTa c 
MHAMKai^neM ycnexa BKnfonaeT cneAyKJmee: 
TeKyLAMti HOMep ceaHca nopTa, MUHUManbHoe 
3HaMeHne VPI b TaftnHu.e coeAHHeHHH" Ha 

BXOAHOM nopTe, KOTOpoe MO>KeT 

noAAepxuBaTbca npoTOKonoM GSMP, 
MaKCMManbHoe 3HaneHHe VPI b Ta6nHU,e 
coeAHHeHHH" Ha bxoahom nopTe, KOTopoe MoxeT 
noflAepxuBaTbca npoTOKonoM GSMP, 
MUHUManbHoe 3HaneHne VCI b Taonnue 
coeAHHeHMM Ha bxoahom nopTe, KOTopoe MO>KeT 
noAAepxuBaTbCfl npoTOKonoM GSMP, 
MaKCMManbHoe 3HaneHne VCI b Ta6"nnu.e 
coeAHHeHHH Ha bxoahom nopTe, KOTopoe MOKeT 
noAAep>KHBaTbCjq npoTOKonoM GSMP. 
l/lHc|DopMai^nfi KOHcjDHrypauHH TaiOKe BKntonaeT 
cneAyfomee: CKopocTb nepeAann sneMeHTOB 
AaHHbix (CKopocTb ATM-3neMeHTOB AaHHbix b 
ceKyHAy) Arifl nopTa, TeKymee cocTO^Hne (T.e. 
pa6oTocnoco6eH , Hepa6oTocnoco6eH , 
HeAOCTyneH, BHyTpeHHee 3aKonbu,OBbiBaHHe, 
BHeiuHee 3aKonbupBbiBaHne, AByHanpaBneHHoe 
3aKonbi40BbiBaHne) a^h nopTa; Tun nopTa (Tun 
cjDH3MHecKoro MHTep4)eMca nepeflaHH Ann nopTa, 
HanpuMep HeH3BecTHbiH, SONET STS-3c npn 
155,52 M67c, DS3 npn 44,736 MoVc, 4B/5B 
KOAMpoBaHMe npn 100 M67c, 8B/10B 
KOAMpoBaHne npn 155,52 M67c, c)DH3MHecKHM 
ypoBeHb ATM Forum npn 25 M67c nnn 
4>H3HHecKHH ypoBeHb ATM Forum npn 51 M67c), 
h nncno npnopnTeTOB, KOTopoe BbixoAHOH nopT 
MoxeT npucBanBaTb coeAHHeHMflM 
BnpTyanbHoro KaHana. HHcjDopMauHfi 
KOHcjDHrypauMH ooecneHHBaeTca co ccbinKaMU 
Ha 3anncb nopTa Ana KOHKpeTHoro nopTa. 
KoHTponnep KOMMyTaunn nepeAaeT cooo"meHHe 
3anpoca KOHcjDnrypau.nn Bcex nopTOB, KOTopoe 
MMeeT co6cTBeHHoe none "Tun cooSLneHWfl", Ha 
ATM KOMMyTaTop Ana 3anpoca MHcfropMauMH 
KOHcjDnrypai4nn aha Bcex KOMMyTaunoHHbix 
nopTOB. TaKUM o6pa30M, coo^Li^eHne 3anpoca 
KOHG>Mrypai4HM Bcex nopTOB cneunanbHO He 
onpeAenfieT KOHKpeTHbin nopT. KoMMyTaTop 
nepeAaeT coo6u^eHne OTBeTa KOHcfMrypauHM 
Bcex nopTOB c HHAHKau,neM ycnexa, KOTopoe 
o6ecneHMBaeT cneAyMDLL\ee: HHcno 3annceM 
nopTOB, coAep^aLAUxca b OTBeTHOM coo6u4eHMM, 
AnnHy b 6aHTax k3>kaom 3anncH nopTa h 3anncn 
nopTa aha Ka>KAoro nopTa. 3anncb nopTa atia 
Ka>KAoro nopTa npeACTaBnaeT cooon Ty >Ke 
caMyfo HHcfropMauHKD KOHcjDnrypau,nn, HTO \a 
onucaHa Bbinie atih coo6"meHHfi OTBeTa 
KOHC^HrypaunH nopTa c HHAMKaunen ycnexa. 
Pa3yMeeTCiR, ecnn HHcno 3anncen nopTOB 
npeBbiiuaeT onpeAeneHHbin MaKCHMyM, 
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ycTaHOBneHHbiw Ana coo6"LU,eHHfl OTBeTa 
KOHcjD^rypau.nM Bcex nopTOB c HHAHKau^en 
ycnexa, to 3annci/i nopTOB Mor/T 6biTb 
nepeAaHbi b HecKonbKHX OTBeTHbix cooo~LneHHflx 
c HHAHKai^neM ycnexa, KOTopbie He npeBbiwaioT 
ycTaHOBneHHoe MaKCMManbHoe 3Ha4eHne. 

Cooo"LU,eHi/m co6biTMM npoTOKona GSMP 
oGecnennBafOT B03MO>KHOCTb Ana ATM 
KOMMyTaTopa MHcjDopMnpoBaTb KOHTponnep 
KOMMyTau,nn 06 onpeAeneHHbix acuHxpoHHbix 
co6biTMJix. KaK ynoMMHanocb Bbiiue, coo6meHMfi 
COGblTMM He nOATBep>KAaHDTCfl. CooGLneHMfl 

co6biTMM Mor/T HMeTb pa3Hbie Tunbi coGnthm b 

3aBHCHMOCTH OT KOHKpeTHOTO aCUHXpOHHOrO 

co6biTM?i. Pa3nnHHbie coo6LneHM^ co6biTHM 
BKnK3HaK3T b ceofl coo6LneHne "co6biTne 
pa6oTocnoco6HOCTM nopTa", coo6meHne 
"co6biTne Hepa6oTocnoco6HOCTM nopTa", 
coo6LneHne "coSbiTue HeAewcTBHTenbHbix 
VPI/VCI", coo6u4eHne "co6biTne HOBoro nopTa", 
coo6LAeHne "co6biTMe 3a6noKwpoBaHHoro 
nopTa". Ka>KAbi v\ nopT KOMMyTaTopa 
noAaep>KHBaeT HOMep nocneAOBaTenbHOCTM 
co6biTMM h Ha6op a>naroB co6biTMCi (no OAHOMy 
canary co6biTM5q Ha Ka>KAbi v\ Tun coo6LneHM?i). 
Ecnn nopT KOMMyTaTopa nepeAaeT coo6LAeHne 
coGbiTMfl, oh ycTaHaBnMBaeT cooTBeTCTByKDLHnCi 
c|Dnar co6biTna Ha AaHHbiM nopT. TeM caMbiM 
nopTy He pa3pei_uaeTCfl nepeAaBaTb coo6meHne 
Apyroro co6"biTMfi Toro >Ke caMoro TMna, noKa 
cooTBeTCTByfOLAUM c|Dnar coSbiTMfl He 6yAeT 
c6poLueH 4>yHKi4MeM c6poca cjDnaroB co6biTWM 
coo6iAeHM^ ynpaBneHM?i nopTOM npoTOKona 
GSMP. l/lcnonb30BaHne cpnaroB co6biTMM 
o6ecne^MBaeT npocToe ynpaBneHne noTOKOM, 
npenflTCTByn neperpy3Ke KOHTponnepa 
KOMMyTau,HM coo6LneHMflMH co6biTni?i co 
CTopoHbi KOMMyTaTopa. HoMep 

nocneAOBaTenbHOCTH co6biTna 
ycTaHaBnuBaeTca Ha Hynb, KorAa nopT 
HHMU,nann3npoBaH , m nonynaeT npupameHMe 
bc^kmCi pa3, KorAa acuHxpoHHoe coSbiTue, 
yBeAOMnaeMoe coo6ii^eHneM co6biTM5q, 
o6Hapy>KiiBaeTCfl Ha flaHHOM nopTe, He3aBMCHMO 
ot Toro, nepeAaHO nn cooGmeHne co6biTMfl v\nv\ 
HeT. TeKyLi^nCi HOMep nocneAOBaTenbHOCTM 

C06blTHfl BKJlfOHeH B C006Li^eHMfl co6biTnPi Ana 

HHcfjopMnpoBaHMfl KOHTponnepa KOMMyTau,nn 06 
acuHxpoHHbix coSbiTkmx, KOTopbie MMenn MecTO 
Ana AaHHoro nopTa, ho o KOTopbix He Gbino 
HanpaBneHO yBeAOMneHne nocpeACTBOM 
coo6"m 1 eHMfl co6biTH5i bbhay Ae^CTBUfl npocToro 
MexaHH3Ma ynpaBneHMjq noTOKOM. Coo6u4eHne 
"co6biTne pa6oTOcnoco6HOCTH nopTa" 
HHabopMMpyeT KOHTponnep KOMMyTau.nn, hto 

KOHKpeTHbM nopT M3MeHMn CBOe COCTOflHMe c 

Hepa6oTocnoco6Horo Ha pa6oTocnoco6Hoe. 
KorAa nopT CTaHOBHTcn pa6oTocnoco6HbiM, Bee 
coeAHHeHMn Ha ero bxoahom nopTe yAanafOTca 
(Ta6nnu,bi coeAMHeHMCi BXOAHoro nopTa 
ABnflKJTCfl He3anonHeHHbiMn), h KOMMyTaTop 
npHCBaHBaeT HOBbiM HOMep ceaHca nopTa. 
Coo6Li\eHne "co6biTne Hepa6oTOcnoco6HOCTM 
nopTa" HHcjoopMnpyeT KOHTponnep kom MyTaTopa , 

HTO KOHKpeTHblM nopT H3MeHMn CBOe COCTOflHMe 

c pa6oTocnoco6Horo Ha Hepa6oTocnoco6Hoe. 
Ecnn KOMMyTaTop cnoco6eH o6Hapy>KHTb 0TK33 
nnHnn CBA3M, to KOMMyTaTop nepeAaeT 
coo6u4eHne "co6biTne HepaooTocnocooHoc™ 
nopTa" aha yBeAOMneHMfl KOHTponnepa 
KOMMyTau.nn o HencnpaBHOCTH nnHnn cba3h. 
Ecnn oahh nnn 6onee aneMeHTOB ATM AaHHbix 
npuxoA^T Ha bxoahoCi nopT c MeTKOM VPI/VCI, 
KOTopaa b AaHHbifi MOMeHT He npucBoeHa 
coeAHHeHMfo BMpTyanbHoro KaHana, to 



CM 
O 

CM 

o 

00 



-42- 



00 
CD 
O 

ro 
O 



KOMMyTaTop nepeflaeT coo6LneHne "coSbiTue 
HeflekicTByjoLnero VPI/VCI" k KOHTponnepy 
KOMMyTai^nn. Coo6LneHne "co6biTne 

HefleCicTByhDLnero VPI/VCI" onpeAenaeT 
BxoflHOM nopT n VPI/VCI b nonflx "nopT" n 
"VPI/VCI" cooTBeTCTBGHHO. Coo6"LneHwe 
"co6biTne HOBoro nopTa", onpeflensqramee HOMep 
HOBoro nopia, WHcfiopMnpyeT KOHTponnep 
KOMMyTai^MM, hto k KOMMyTaTopy Ao6aBJieH 
HOBbiti nopT. CooGu^eHne "co6biTne 
3a6noKnpoBaHHoro nopTa" HHqbopMHpyeT 
KOHTponnep KOMMyTai^nn , hto b KOMMyTaTope 
yAaneH onpeAeneHHbiM nopT. Cooo~LneHne 
"co^biTue 3a6noKnpoBaHHoro nopTa" 
onpeAenaeT HOMep yflaneHHoro nopTa m HOMep 
ceaHca nopTa, KOTopbiM AewcTBOBan, npe>KAe 
neivi nopT 6bin yAaneH, b nonnx "nopT" n "HOMep 
ceaHca nopTa" cooTBeTCTBeHHO. 
C. npoTOKon IFMP-C 

B cooTBeTCTBMM c HeKOTopbiMn BapnaHTaivin 
ocyLAecTBneHMJR CHCTeMHoe nporpaMMHoe 
ooecneneHHe MoweT TaioKe ncnonb30BaTb 
npoTOKon IFMP-C Ana ycTaHOBneHHfl cba3w no 
nnHnn cb?i3m Mex<Ay KOHTponnepoM KOMMyTau.nn 
6a30Boro KOMMyTai^noHHoro onoKa (Aanee 
Ha3biBaeMbiiw IFMP-C KOHTponnepoM) n 

MCnOJIHMTenbHblM yCTpOWCTBOM KOMMyTai^HM 

(Aanee Ha3biBaeMbiM IFMP-C ncnonHHTenbHbiM 
ycTpoMCTBOM) m oGecneneHUfl npn 3tom 
pacnpeAeneHMfl nepecbinKH naKeTOB Ha ypoBHe 
3, ecnw sto HeooxoAHMO. B nacTHOCTM, 
npoTOKon IFMP-C, npeACTaBnaiOLAMM cooofi 
yHMBepcanbHbiCi acuMMeTpuHHbiM npoTOKon aha 
ynpaBneHHfl IFMP-C wcnonHHTenbHbiM 
ycTpoficTBOM, BbinonHfleTca b BnpTyanbHOM 
KaHane, ycTaHOBneHHOM npn MHMi_|Mani/i3aL^MH b 
nnHi/in cb?i3m Me>KAy IFMP-C KOHTponnepoM v\ 
IFMP-C ncnonHHTenbHbiM yorpoMCTBOM. 
ripocTOM IFMP-C KOHTponnep MO>KeT 

MCnonb30BaTb MHOXeCTBO KOHKpeTM3aU,HM 

npoTOKona IFMP-C no OTAenbHbiM BnpTyanbHbiM 
KaHanaM a^a ynpaBneHi/m MHO>KecTBOM IFMP-C 
ncnonHMTenbHbix ycTpoficTB. npoTOKon IFMP-C 
TaioKe BKnhDHaeT b ce6fl npoTOKon 6tih30cth 
IFMP-C, KOTopbiM ncnonb3yeTCfi Anfl 

CHHXpOHH3ai4MH COCTOflHMM B nMHMM CBH3H 

Me>KAy IFMP-C KOHTponnepoM n IFMP-C 
ncnonHMTenbHbiM ycTpoMCTBOM Ann 
o6Hapy>KeHna MAeHTnqbuKai^MH y3na Ha ApyroM 
KOHi^e nnHnn n Ana o6Hapy>KeHWfl M3MeHeHMM b 
MAeHTMc|DMKaL4MM SToro y3na. 

npoTOKon IFMP-C no3BonaeT KOHTponnepy 
KOMMyTamuM ycTaHaBnMBaTb w OTMeHflTb 
coeAHHeHM^ nepe3 ATM KOMMyTaTop, 
Ao6aBnflTb n MCKntonaTb aneMeHTbi b 
coeAHHeHMM ot oahom tohkm k MHO>KecTBy ToneK, 
ynpaBnjRTb MHTepqbewcaMM IFMP-C, 
3anpai_unBaTb WHqbopMai^Hio KOHqbMrypupoBaHUfl 
m CTaTMCTMHecKne AaHHbie. npoTOKon IFMP-C 
TaioKe no3BonaeT IFMP-C ncnonHHTenbHOMy 

yCTpOMCTBy MHCjDOpMUpOBaTb IFMP-C 

KOHTponnep o TaKnx co6biTWflx, KaK otk33 b 

nUHMH CBA3M. 

KaK ynoMAHyTO Bbiwe, npoTOKon IFMP-C 
npeACTaBnaeT co6ofi npoTOKon Tuna 
"BeAyi-4HM-noAHMHeHHbiM". IFMP-C KOHTponnep 
BbiAaeT coo6LneHna 3anpoca Ha IFMP-C 
ncnonHMTenbHoe ycTpoMCTBO. Ka>KAoe 
coo6LAeHne 3anpoca noKa3biBaeT, TpeoyeTca nn 
OTBeT ot IFMP-C ncnonHHTenbHoro ycTpoficTBa, 
i/i coAep>KMT HAeHTMCjDMKaTop onepaunn ppn 
oo"ecneneHHfl Toro, htoSn OTBeT 6bin CB5R3aH c 
KOHKpeTHbiM sanpocoM. IFMP-C 

ncnonHMTenbHoe ycTpoficTBO OTBenaeT 

OTBeTHblMH C006LL\eHMflMH, yKa3blBafOLL^HMH 
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ycnex nnn Heycnex onepaunn. 

npoTOKon IFMP-C BKnHDHaeT npoTOKon 
6nn30CTM IFMP-C, KOTopoMy Ha3HanaeTC5q 
Ha6op KOHKpeTHbix TunoB coo6LneHMM. npoTOKon 
6nM30CTM I FMP-C ncnonb3yeTC?i ppn 
ycTaHOBneHMfi cnHxpoHi/i3ai_\MM b nnHMH 
nepeAann ATM AaHHbix n noAAep>KMBaeT 
KBHTupoBaHne Me>KAy IFMP-C KOHTponnepoM w 
IFMP-C ncnonHHTenbHbiM ycTpoficTBOM. 3a 
ncKnKJHeHneM cooSLi^eHUM npoTOKona 6nn30CTM 
IFMP-C, HHKaKne APyrne coo6u4eHHfl IFMP-C He 
MoryT nepeAaBaTbc^ no nMHUH nepeAann ATM 
AaHHbix ao Tex nop, noKa npoTOKon 6nn30CTM 
IFMP-C He ycTaHOBMT cnHxpoHM3ai4Mio 
cocto^hmm. Bee Apyrwe coo6LneHHfl IFMP-C, 
npnHfiTbie no nnHnn nepeAann ATM AaHHbix, 
KOTopbie b TeKymnPi momght He aocthitih 

CMHXpOHH3aL\MM COCTO^HMW, OT6paCblBaK)TCfl. B 

HacTonu^eM M3o6peTeHnn npoTOKon IFMP-C 
MMeeT neTbipe Knacca cooSLneHMM ; 
"nHTepQbeCic", "BeTBb", "ynpaBneHne", 
"AMcneTHepn3ai4M5q". 3tm neTbipe Knacca 
cooSLueHMCi fiBn^ioTCfl coo6u4eHHflMH Tuna 
"3anpoc-OTBeT", npnneM Kax<Aoe MMeeT 
onpeAeneHHbiM qbopMaT Ana coo6Li^eHna 
3anpoca n onpeAeneHHbiM qbopMaT Ana 
cooOLneHMfl oTBeTa. Ecnn He yKa3aHO MHoe, to 
coo6LneHne OTBeTa c HHAHKai^nePi c6on 
npeACTaBnaeT co6om to >Ke caMoe, hto h 
coo6meHne 3anpoca, KOTopoe BbisBano stot 
c6om, 3a ncicnKDHeHneM Toro, hto none "koa" 
yKa3biBaeT xapaKTep c6oa. B paccMaTpuBaeMOM 
BapnaHTe ocyLnecTBneHMfi MMeeTca MHO>KecTBO 
Apyrux TunoB coo6Li^eHMM, HanpuMep 
coo6meHM^ npoTOKona GFMP-C "QbyHKi4HM". 
Ka>KAbiM M3 KnaccoB coo6u4eHHM npoTOKona 

IFMP-C B KOHKpeTHOM BapMaHTe 

ocyLi^ecTBneHM^ HMeeT p^A pa3nnHHbix TunoB 
coo6u4eHMM. 

B HacTOflineM M3o6peTeHnn naKeTbi 
npoTOKona IFMP-C MMeioT nepeMeHHyto An^Hy m 
MHKancynnpoBaHbi HenocpeACTBeH ho b AAL-5 
CPCS-PDU c npunncaHHbiM 3aronoBKOM 
LLC/SNAP, aHanornHHO MHKancyn?ii4HH no 
yMonnaHnio IP-naKeTOB b nnHUfix nepeAann 
ATM ASHHbix, onucaHHbix Bbiiue co ccbinKaMM Ha 
c|3Mr.10b. Ha qbnr.lSa noKa3aH 

nHKancynnpoBaHHbiM naKeT 1000 npoTOKona 
IFMP-C. B ochobhom nHKancynfli^nfl no 
yMonnaHMio npeAycMaTpnBaeT npnnncbiBaHne 
3aronoBKa LLC/SNAP k naKeTy npoTOKona 
IFMP-C, KOTopbifi nHKancynnpoBaH b cocTaBe 
none3HOi?i Harpy3KH AAL-5 CPCS-PDU. 
HHKancynnpoBaHHbiw no yMonnaHnio 

IFMP-C-naKeT 1000 coAepxnT 3aronoBOK 
LLC/SNAP (24-6MTOBoe none 1002 LLC, 3a 
KOTopbiM cneAyeT 8-6MTOBaa nacTb 3aronoBKa 
1004 SNAP b nepBOM 32-6htobom cnoBe, m 
ocTaBLuascn 32-6nTOBaa nacTb 3aronoBKa 1004 
SNAP), IFMP-C coo6meHne 1006 (KOTopoe 
MMeeT AnnHy L^enoro KpaTHoro 32-6nTOBoro 
cnoBa), none 1008 3anonHHTena \a KOHi^eBoe 
none 1010 AAL-5 CPCS-PDU. none 
3anonHMTenn 1008 MoxeT nMeTb AnnHy ot 0 ao 
47 oafiTOB, none KOHi4eBHKa 1010 paBHO 8 
6aMTaM (neTbipe 32-6nTOBbix cnoBa). 
riepeAaBaeMbiM 6noK IFMP-C coo6LneHMfi 1006, 
wcnonb3yioLuero MHKancynaunio no yMonnaHnio, 
paBeH 1500 oafiTOB. naKeTbi, ncnonbsyioL^ne 
nHKancyn?iL4Mfo no yMonnaHMfo, b KOHKpeTHOM 
BapnaHTe ocymecTBneHMfl nepeAaioTCfl k VPI=0, 
VCI=15 (ycTaHOBneHHbiw no yMonnaHnio 
BnpTyanbHbiM KaHan). 

Ha c|DMr.15b noKa3aHa CTpyKTypa coo6meHM?i 
1012 npoTOKona 6nn30CTM IFMP-C, KOTopoe 
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MoxeT coflep>KaTbCfl b none 1006 cooSmeHMfl 
npoTOKona IFMP-C MHKancynnpoBaHHoro naKeTa 
1000 npoTOKona IFMP-C no cjDMr.15a. KaK 
noKa33HO Ha c£nr. 15b, cooGLi^eHne 1012 
npoTOKona 6nn30CTH IFMP-C coAep>KHT (b 
nopnflKe ot CTapujero Gma k MnaflUjeMy 6nTy) 
cneAyK)Lnne nona: 8-6ViTOBoe none "Bepcvm" 
1014, 8-6wTOBoe none "TMn coo6LneHHfl" 1016, 
8-6MTOBoe none "koa" 1018 m 8-6MTOBoe none 
1020 "cjDnar" b KanecTBe nepBoro 32-6nTOBoro 
cnoBa; 16-6nTOBoe none 1022 "MAeHTMCjDMKaTop 
onepaLjHM" m 16-o~MTOBoe none 1024 "AnMHa 
cooGmeHMfi" b KanecTBe BToporo 32-6~MTOBoro 
cnoBa; none 1026 "3K3eMm-mp CMHxpoHM3aL|MM 
nepeAar-MKa" b KanecTBe TpeTbero 32-6nTOBoro 
cnoBa; none 1028 "3K3eMm-mp cnHxpoHH3au,MM 
paBHoro no nono>KeHMK3" b KanecTBe neTBepToro 
32-6nTOBoro cnoBa m none 1030 "Teno 
cooGLi^eHMfi". npn oGcy^eHnn cooSLneHMM 
npoTOKona IFMP-C noA noi-mTHeM "nepeAaTHMK" 
noHHMaeTC5q y3eri, KOTopbiM nepeAaeT 
cooGiAeHne npoTOKona IFMP-C no jiuhum cba3m. 
TaKMM y3noM MO>KeT 6"biTb IFMP-C KOHTpojinep 
nnn IFMP-C ncnonHHTenbHoe ycTpoficTBO. 
06o6LU,eHHoe coo6"meHMe 1012 npoTOKona 
IFMP-C, onucaHHoe Bbiiue, MMeeT HeKOTopbie 
pa3riMHMfi, KaK onucaHo HM>Ke, no OTHoiueHMfo k 
coo6LAeHHfiivi npoTOKona 6nw30CTM IFMP-C. 

ripn nepeAane coo6LneHna nepeAaTHMK 
ycTaHaBnuBaeT none 1014 "BepcMfl" b 
cooTBeTCTBM n c HOMepoM BepcuM npoTOKona 
IFMP-C, ncnorib3yeMOM b AaHHoe BpeMfl. none 
1016 "Tun cooo~LneHHfl" MAeHTMcjDML^pyeT Tun m 
cjDopMaT norm 1030 "Teno cooo"LneHMfl". Ka>KAoe 
KOHKpeTHoe coo6iu 1 eHMe MMeeT yHMKanbHbiM Tun 
coo6u4eHMfi b KOHKpeTHOM BapwaHTe 
ocyu^ecTBneHUfi . rione 1018 ncnonb3yeTca ati^ 
yKa3aHMfl ycnexa v\nv\ HeyAann npn BbinonHeHnn 
onepai4MM, a none 1020 "cjDnar" Mcnonb3yeTCfl 
Ann yKa3aHwa Toro, KaKMM o6pa30M AonweH 
o6pa6aTbiBaTbc?i naKeT n KaKOM Tun OTBeTa 
TpeoyeTCfl. none 1020 "cjDnar" iwoweT 6biTb 
ycTaHOBneHO KaK cjDnar noATBep»<AeHMfl 
BbinonHeHM^ (PLEAS E ACK), KorAa nepeAaTHMK 
TpeoyeT yBeAOMneHUfi ot npneiviHUKa, hto 
onepai^Mfi 3aBepiueHa. EcnM nepeAaTHMK 
TpeoyeT yBeAOMneHMa TonbKO b cnynae, KorAa 
onepai^nfl HeycneujHa, to nepeAaTHMK MO>KeT 
ycTaHaBnuBaTb none 1020 "cjDnar" KaK 
noATBepKAeHne OTpnuaTenbHoro pe3ynbTaTa 
(PLEASE_NACK). EcnM onepai4Mfl ycneiuHa m 
cooGmeHne 3anpoca MMeeT cjDnar PLEAS E_ACK 
b none 1020 "cjDnar", to none 1020 "cjDnar" 
Aon>KHO 6biTb ycTaHOBneHO KaK cjDnar 
noATBepKAeHMfl (ACK), m none 1018 "koa" b 
cooGLi^eHMM OTBeTa AO-n>KHO 6biTb ycTaHOBneHO 
Ha npeABapMTenbHo onpeAeneHHoe 3HaneHMe, 
HanpMMep 0 b KOHKpeTHOM BapwaHTe 
ocyLMecTBneHMfl. OAHaKO ecnn onepauna 
HeycneniHa m cooSLi^eHMe 3anpoca MMeeT cjDnar 
PLEASE_NACK b none 1020 "cjDnar", to none 
1020 "cjDnar" b coo6u4eHMM OTBeTa Aon>KHO 6biTb 
ycTaHOBneHO KaK cjDnar n OATBe p>KA© h m a 
OTpMi^aTenbHoro pe3ynbTaTa (NACK), v\ none 
1018 "koa" b cooGmeHMM OTBeTa AonxHO 6biTb 
ycTaHOBneHO ati^ yKa3aHM^ KOHKpeTHoro cnynaa 
cooa. rionHbiM nepeneHb c6oeB Arm 
Mcnonb30BaHMfi b none 1018 "koa" paccMOTpeH 
HM>Ke. none 1022 "MAeHTMCjDMKaTop onepai4MM" 
yHMKanbHbiM o6pa30M MAeHTMcjDMi4MpyeT Ka>KAoe 
coo6iAeHMe. EcnM cooSiAeHMe TpeSyeT OTBeTa, 
to OTBeTHoe coo6LneHne MMeeT to >Ke caMoe 
3HaneHMe b none 1022 "MAeHTMCjDMKaTop 
onepai4MM", oo~ecneHMBafl B03MO>KHOCTb 
conocTaBneHMfl cooGLneHMM. none 1024 "AnMHa 
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cootlLneHMfl" yKa3biBaeT AnnHy (Bicnfona^ 
3aronoBOK npoTOKona IFMP-C, ho MCKnHDHas 
MHKancynfu^MKD c ncnonb30BaHMeM SNAP/LLC) 
coo6meHM^ b GaMTax, b cootbotctbm m c 
KOHKpeTHbiM BapMaHTOM ocymecTBneHM5R . none 
1026 "3K3eMnnflp CMHxpoHM3ai4MM nepeAaTHMKa" 
coAep>KMT 3HaneHMe 3 MAeHTMcjDMi^MpyHDLnee 

TeKyiAMM 3K3eMnn^p CMHXpOHM3ai4Mkl 

nepeAaTHMKa. 3tmm 3HaneHMeM o^MeHMBafOTCfi 
c Mcnonb30BaHMeM npoTOKona 6nM30CTM 
IFMP-C, KaK onucaHO HM>Ke. nocne npMeMa 
coo6LU,eHM^ ot nepeAaTHMKa SHaneHMe nonfi 
1026 "3K3eMnnjRp CMHxpoHM3ai4MM nepeAaTHMKa" 
cpaBHMBaeTca co 3HaneHMeM noKanbHoro 
3K3eMnn?ipa paBHoro no nonoxeHMK) b 
npMeMHMKe M3 npoTOKona 6nM30CTM IFMP-C. 
EcnM stm 3K3eMnnapbi He coBnaAaHDT, to naKeT 
MTHopMpyeTca npMeMHMKOM. none 1028 
"3K3eMm-mp CMHxpoHM3ai_|MM paBHoro no 
nono>KeHMK)" coAep>KMT 3HaneHMe, 

MAeHTMcjDMLiMpyioLAee to, hto nepeAaTHMKy 
npeACTaBn^eTCfl TeKyi^MM 3K3eMnn5ipoM 
CMHxpoHM3au,MM ero paBHoro no nono>KeHMK). 
3tmm 3HaneHMeM o6MeHMBatoTca c 
Mcnonb30BaHMeM npoTOKona 6nM30CTM IFMP-C. 
nocne npneMa coo6"LneHMfl ot nepeAaTHMKa 
3HaneHne nona 1028 "3K3eMnnap 
CMHxpoHM3aL\MM paBHoro no nonoKeHMJo" 
cpaBHMBaeTCfi co 3HaneHMeM noKanbHoro 
3K3eMm~mpa b npMeMHMKe M3 npoTOKona 
6nM30CTM IFMP-C. EcnM 3tm 3K3eMnnspbi He 
coBnaAafOT, to naKeT MTHopMpyeTC^ 
npMeMHMKOM. none 1030 "Teno coo6~meHMfl" 
coAep>KMT A^HHbie, cnei^McjDMHecKMe a^i^ 
coo6LneHM^, KaK onMcaHO 6onee A^TanbHO HMKe 
An£ pa3nnHHbix TunoB KnaccoB coo6ii4eHMM. 

Ha cjDMr.1 6a noKa3aHa CTpyKTypa cooGmeHMfl 
1040 npoTOKona 6nM30CTM IFMP-C, KOTopoe 
MO>KeT coAepxaTbCfl b none 1006 coo^Li^eHMfl 
npoTOKona IFMP-C MHKancynMpoBaHHoro naKeTa 
1000 npoTOKona IFMP-C no qbMr.15a. KaK 
noKa3aHO Ha cjDMr. 16a, coo6meHMe 1040 
npoTOKona 6nM30CTM IFMP-C coAep>KMT (b 
nop^AKe ot CTapiuero 6MTa k MnaALueMy 6MTy) 
cneAytOLi^Me nona: 8-6MTOBoe none 1014 
"BepcMfl", 8-6MTOBoe none 1016 "TMn 
coo6LneHMfl", 8-6MTOBoe none 1018 "koa", 
8-6"MTOBoe none 1020 "cjDnar", none 1022 
"MAeHTMCjDMKaTop onepai^MM", none 1024 "AnMHa 
cooSi^eHM^", 32-6nTOBoe none 1042 "3K3eMnn^p 
nepeAaTHMKa", 32-6MTOBoe none 1044 
"3K3eMnnflp paBHoro no nonoKeHMio", 
16-6MTOBoe none 1046 "TMn nepeAaTHMKa" m 
16-6MTOBoe none 1048 "MHTepBan ACK", none 
1050 "mma nepeAaTHMKa" b BMAe cneAywLi^MX 48 
6mtob, none 1052 "mma paBHoro no nonoKeHMto" 
b BMAe cneAyfom.MX 48 6mtob. npM o6cy>KAeHMM 
coo6meHMM npoTOKona 6nM30CTM IFMP-C noA 
noHATMeM "nepeAaTHMK" noHMMaeTca y3en, 
KOTopbiM nepeAaeT coo6u4eHMe npoTOKona 
6nM30CTM IFMP-C, a noA noHfiTMeM "paBHbiM no 
nono>KeHMfo" noHMMaeTC^ y3en, KOTopoMy 
nepeAaTHMK nepeAaeT coo6meHMe npoTOKona 
6riM30CTM IFMP-C no nMHMM CBA3M. Y3en MOKeT 
npeACTaBn^Tb co6om IFMP-C KOHTponnep MnM 
IFMP-C ncnonHMTenbHoe ycTpowcTBO. 

B cooGmeHMM 1040 npoTOKona 6nM30CTM 
IFMP-C none 1014 "BepcMa", none 1016 "TMn 
coo6meHMfl", none 1018 "koa", none 1020 
"cjDnar", none 1022 "MAeHTMCjDMKaTop onepai4MM" 
m none 1024 "AnMHa coo6LneHMfl" Mcnonb3yKDTC« 
TaK >Ke, KaK a^^ o6o6meHHoro coo6meHM^ 1012, 
onMcaHHoro Bbiiue co ccbinKaMM Ha cjDMr.15b. 
none 1016 "TMn coo6L^eHMa" Ana coo6meHMfl 
1040 npoTOKona 6nM30CTM IFMP-C 
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ycTaHaBnuBaeTCfl Ha KOHKpeTHoe 3HaneHne Ana 
onpefleneHMfl KOHKpeTHoro Tuna coo6i_L4eHMa 
npoTOKona 6riM30CTM IFMP-C. B HacToam,eM 
BapnaHTe ocymecTBneHMa hmshdtca neTbipe 

B03M0>KHblX 3HaMeHH3 Pf~\5\ HOUR 1016 "TW1 

cooGLi^eHMn" b cooGLL^eHUFix npoTOKona 
6riM30CTM IFMP-C: SYN (cooo"LU,eHMe 
CMHxpoHM3aL4Mn), SYNAGK (cooGmeHne 
noflTBep>KfleHMfl CMHxpoHM3ai_|MM), RSTACK 
(coo6m,eHMe noATBep>KAeHMa c6poca), ACK 
(coo6LueHne noflTBep^eHMfl). none 1042 
"3K3eMnnap nepeflaTHHKa" ycTaHaBnMBaeTca Ha 
TeKymnCi HOMep 3K3eMnnapa nepeflaTHMKa Ana 
jiuhmh CB5R3H. HoMep 3K3eMnnapa ncnorib3yeTCfl 
Ana o6Hapy>KeHH5R Toro, KorAa OAHa CTopoHa 
nnHnn CBA3H nepe3anycKaeTca. HoMep 
sraeMnnapa Ana jimhum AonxeH 6biTb 
yHMKaribHbiM b npeAenax 6riM>KaMLLiero 
npoLUJioro m yHUKanbHbiM npn nepe3anycKe 
y3na. none 1044 "3K3eMnnap paBHoro no 
nono>KeHHK)" ycTaHaBJiMBaeTCfl b cooTBeTCTBMM 
c TeM, hto, KaK npeACTaBnaeTca nepeAaTHMKy, 
aBnaeTca TeKyunnM HOMepoM 3K3eMnnapa Ana 

yABJieHHOM CTOpOHbl nMHMM CBa3M. 

npeABapnTeribHO onpeAeneHHoe 3HaneHMe, 
HanpMMep 0 b kohkpgthom BapMaHTe 
ocymecTBneHUfl, Mcnonb3yeTca b none 1044 
"3K3eMnnap paBHoro no nonoweHMfo" Ana 
yKa3aHna 3 ecnn b nepeAaTHMKe He n3BecieH 
3K3eMnnap yAaneHHoro y3na. 3to 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe 
MoxeT SbiTb 3ape3epBMpoBaHO Ana stom u,en\A v\ 
He HcnonbsyeTca b KanecTBe A^MCTBHTenbHoro 
HOMepa 3K3eivinnapa b none 1042 "araeMnnap 
nepeAaTMUKa". none 1046 "Tun nepeAaTHMKa" 
yKa3biBaeT Tun IFMP-C y3na (onpeAeneHHbiMH 
Tunaivin aBnaraTca IFMP-C KOHTponnep m 
IFMP-C McnonHMTenbHoe yorpoPicTBo), 
nepeAaHDmero coo6LU,eHMe. Ecnn y3en 
npuHMMaeT coo6meHne npoTOKona 6nn30c™ 
IFMP-C, to npneiviHMK cpaBHUBaeT none 1046 
"Tun nepeAaTMUKa" b npuHaTOM cooGLi^eHHH c 
TunoM npneMHMKa, HTo6~bi n peAOT b paT m t b 
conpa>KeHne IFMP-C KOHTponnepa c apVhm 
IFMP-C KOHTponnepoM Mnn conpaweHne 
IFMP-C i/icnonHMTenbHoro ycTpoPicTBa c ApyruM 
IFMP-C ncnonHMTenbHbiM ycTpoMCTBOM. EcnM 
Tunbi OAMHaKOBbi nnn aBnaioTca 
HeonpeAeneHHbiMn, to cooGLi^eHne 

nrHopupyeTca. EcnM Tunbi aBnafOTca B3anMHO 
AononHaioiUMMM (oahh M3 hmx aBnaeTca IFMP-C 
KOHTponnepoM, a Apyrofi - IFMP-C 
ncnonHMTenbHbiM ycTpoMCTBOM), TO 

cnHxpoHM3ai_|Ma ocyLL^ecTBnaeTca. none 1048 
"MHTepBan ACK" ycTaHaBnuBaeTca IFMP-C 
KOHTponnepoM Ana yKa3aHna 
npeAnoHTMTenbHoro MHTepBana noATBep>KAeHna 
(ACK). IFMP-C ncnonHMTenbHoe ycTpowcTBO 
ncnonb3yeT MHTepBan ACK b KanecTBe 
MHTepBana TaMMayTa Ana BbinonHeHna 
npoTOKona 6nw30CTH. ripn nepeAane 
cooGii^eHMM npoTOKona ojimsoctm IFMP-C 
cooTBeTCTBytou^ee McnonHMTenbHoe ycTpoMCTBO 
ycTaHaBnuBaeT none 1048 "MHTepBan ACK" Ha 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
HanpMMep 0 b KOHKpeTHOM BapMaHTe 
ocyiu^ecTBneHMa, KOTopoe MmopMpyeTca IFMP-C 
KOHTponnepoM. none 1050 "MMa nepeAar-MKa" 
npeACTaBnaeT co6om 3HaHeHMe, yHMKanbHoe b 
onepai4MOHHOM KOHTeKCTe ycTpoMCTBa 
(HanpMMep, aApec MAC (KOHTponnepa AocTyna 
k cpeAe), ecnM oh MMeeTca), KOTopoe 
MAeHTMcjDMi^MpyeT nepeAaTHMK. none 1052 "MMa 
paBHoro no nonoxeHMK)" ycTaHaBnMBaeTca 
nepeAaTMMKOM Ha 3HaneHMe, KOTopoe, KaK eMy 
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npeACTaBnaeTca, aBnaeTca MMeHeM paBHoro no 
nono>KeHMKD y3na Ha flpyroM KOHi4e nnHnn CBa3n. 
nepeAaTHMK ycTaHaBnMBaeT none 1052 "MMa 
paBHoro no nono>KeHMio" b npeABapMTenbHO 
onpeAeneHHoe 3HaneHMe, HanpMMep 0 b 
KOHKpeTHOM BapMaHTe ocyiu.ecTBneHMa, Ana 
MHAMKai^MM CMTyau.MM, KorAa MMa paBHoro no 
nono>KeHMKO y3na He M3BecTHO. 

KaK o6cy>KAeHO Bbiuje, npoTOKon 6nM30CTM 
IFMP-C Mcnonb3yeTca Ana ycTaHOBneHMa 

CMHXpOHM3ai4MM COCTOaHMM B JIMHUM, 

coeAMHahDLL^eM IFMP-C KOHTponnep m IFMP-C 
McnonHMTenbHoe ycTpoMCTBO, a TaioKe Ana 

MAeHTMCjDMKaUMM M3MeHeHMM COCTOaHMa nMHMM M 

nepe3anycKa y3na Ha ApyroM KOHLJ,e nMHMM 
CBa3M. Ka>KAaa CTopoHa nMHMM BbinonHaeT 
npoTOKon 6nM30CTM IFMP-C. flna npoTOKona 

6nM30CTM IFMP-C Cym,eCTByfOT TpM B03MO>KHblX 

cocToaHMa Ana KOHKpeTHOM nMHMM CBa3M: 
SYNSENT (coo^LueHMe CMHxpoHM3ai4MM 
nocnaHO), SYNRCVD (cooemeHMe 

CMHXpOHM3ai_\MM npMHaTo), ESTAB 
(cMHxpoHM3ai4Ma ycTaHOBneHa). CMHXpoHM3aM,Ma 

COCTOaHMM B nMHMM (npM ycTaHOBKe 
B3aMMOAeMCTBMa c coceAHMM y3noM 
MHTepqbeMCbi Aon>KHbi GbiTb b cocToaHMM 
ESTAB) Tpe6yeTca, npe>KAe neM IFMP-C 
KOHTponnep m IFMP-C McnonHMTenbHoe 
ycTpoMCTBO CMoryT nepeAaBaTb coo6LU,eHMa 
npoTOKona IFMP-C. 

flna npoTOKona 6tim30ctm IFMP-C 
cymecTByfOT ABa TMna co6biTMM, KOTopbie MoryT 

Bbl3BaTb M3MeHeHMe COCTOaHMM: co6biTMa, 

Bbi3BaHHbie TaMMepoM, m npMXOA naKeTa. 3tm 
M3MeHeHMa cocToaHMM MnnHDCTpMpytoTca Ha 
c|DMr.16b, Ha kotopom noKa3aHa A^arpaMMa 
cocToaHMM, MnnfocTpMpyramaa pa6oTy 
nepeAara libera y3na (IFMP-C KOHTponnepa MnM 
IFMP-C McnonHMTenbHoro ycTpoMCTBa) b Tpex 

B03MO>KHblX COCTOaHMaX npOTOKOna 6nM30CTM 

IFMP-C. IFMP-C KOHTponnep ycTaHaBnMBaeT 
MHTepBan TaMMepa b IFMP-C McnonHMTenbHOM 
ycTpoMCTBe nyTeM ycTaHOBKM nona 1048 
"MHTepBan ACK" Ha KOHKpeTHoe 3HaHeHMe, 
HanpMMep 1 c, b KOHKpeTHOM BapMaHTe 
ocyu^ecTBneHMa. PasyMeeTca, b ApyrMX 
BapMaHTax ocyLnecTBneHMa MoryT 6biTb 
Mcnonb30BaHbi Apyrwe MHTepBanbi TaPiMepa. B 
Ka>KAOM y3ne HeoSxoAMM TaMMep Ana 
nepMOAMHecKoro reHepMpoBaHMa coo6LJ4eHMM 
npoTOKona 6nM30CTM IFMP-C SYN, SYNACK, 
ACK, KaK onucaHO HM>Ke. 

Co6biTMa, Bbi3BaHHbie TaMMepoM, Ana 
npoTOKona 6nM30CTM IFMP-C paccMOTpeHbi 
HM>Ke. KaK noKa3aHO Ha cpMr.16b, no MCTeneHMM 
ycTaHOBneHHoro BpeMeHM TaMMepa (o6o3HaneHO 
KaK t), KorAa nepeAaramMM y3en HaxoAMTca b 
cocToaHMM 1060 SYNSENT, nepeAaK)i_u,MM y3en 
c6pacbiBaeT TaMMep m nocbinaeT coo6LneHMe 
npoTOKona 6nn30CTH IFMP-C SYN (noKa3aHO KaK 
1062). 3to A^^CTBMe (noKa3aHO nyHKTMpHOM 
nMHMeM) BbinonHaeTca TonbKO IFMP-C 
McnonHMTenbHbiM ycTpoMCTBOM, KOTopoe 
AonxHO HanaTb npou,eAypy CMHxpoHM3ai_|MM 
nyTeM nepeAaHM naKeTa SYN b cooTBeTCTBMM c 
KOHKpeTHbiM BapMaHTOM ocyLU,ecTBneHMa . no 
MCTeneHMM BpeMeHM TaMMepa, KorAa 
nepeAarou^MM y3en aBnaeTca IFMP-C 
KOHTponnepoM, y3en npocTO cSpacbiBaeT 
TaMMep, 6e3 nepeAaHM naKeTa SYN. no 
MCTeneHMM ycTaHOBneHHoro BpeMeHM TaMMepa, 
KorAa nepeAaK)LU,MM y3en HaxoAMTca b 
cocToaHMM 1064 SYNRCVD, nepeAatOLUMM y3en 
cGpacbiBaeT TaMMep m nocbinaeT cooGmeHMe 
npoTOKona 6nM30CTM IFMP-C SYNACK 
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(noKa3aHO KaK 1066). no ncTBHem/in 
ycTaHOBneHHoro BpeivieHM Tawiviepa, Korfla 
nepeflafou^MM y3en HaxoflMTC^ b coctoahmm 1068 
ESTAB, nepeAaHDL^HM y3en co~pacbiBaeT TafiMep 
m nocbinaeT coo6meHi/ie npoTOKona 6jim30cth 
IFMP-C ACK (noKa3aHO KaK 1070). flns 
6noKnpoBKH no bpgmghm npoTOKona 6tih30ctm 
IFMP-C o6e CTopoHbi jiuhwm cba3M Aon>KHbi 

yCTaHOBMTb J1MHMK) CBE3M B MCXOflHOe COCTOflHHe 

m nepetiTH b cocTOfiHue SYNSENT, ecnn ohm 
npoxoA^T nepe3 npeflBapMTeribHO 
onpefleneHHoe hmcjio (HanpMMep, Tpn) 
nepnoflOB 6noKnpoBKM no BpeivieHU 6e3 npneivia 
naKeia ACK ot APyroM ctopohn jiuhmm cba3M. 
KorAa IFMP-C ncnoriHMTejibHoe ycTpoMCTBO 
6noKnpyeTCfl no BpeivieHU, oho aoji>kho 
BoccTaHOBHTb MHTepBan ACK b ero 3HaneHMe, 
ycTaHOBneHHoe no yMonnaHMK). 

noMMMO o6cy>KAeHHbix Bbiuje nepexoAOB, 
o6ycrioBneHHbix TaMMepoM, nepexoAbi 
coctoahmm b npoTOKone IFMP-C TaioKe 
Bbi3biBaioTC?i npuxoAOM naKeia npoTOKona 
6J1H30CTM IFMP-C. KorAa cooo"iAeHne npoTOKona 
6nn30CTM IFMP-C nocTynaeT B y3en, to 
ocyu^ecTBrifieTCfl onpeAeneHHoe ASMCTBue Ha 
ocHOBe TeKyu^ero coctoahmjr y3na, 
coAep>KHMoro coo6m,eHMfl n Tuna coo6"m,eHMfl. B 

COOTBeTCTBMH C npOTOKOJIOM OTIM30CTM IFMP-C 

ocyLAecTBJiflJOTCfl cneAyiOLAMe onepaunn: 
onepau^fl oSHOBneHMfl paBHoro no nono>KeHMio 
m onepau,nfl cSpoca jimhuh. Kax<Aoe coSbnne b 
npoTOKone 6tm30ctm IFMP-C coxpaHfleT 
cocToyiHMe, KOTopoe onpeAenaeT sraeMnnap 
paBHoro no nono>KeHMio i/i ero mma (T.e. 
sraeMnnap m hmji paBHoro no nono>KeHMio y3Jia 
Ha yAaneHHOM KOHi^e jiuhmm cba3m). Onepai^Mfl 
o6HOBiieHi/m paBHoro no nonoweHMfo 
ycTaHaBJiMBaeT noKanbHoe cocTO^HMe paBHoro 
no nono>KeHMK0, coBnaAaKOLUMM c cocTOHHMeM 
nepeAaTHMKa M3 caivioro nocneAHero npMHAToro 
coo6u4©HM5R npoTOKona 6jim30CTM IFMP-C. l~lpM 
nepe3anycKe CMHxpoHM3ai_^MM onepai^Mfl c6poca 

flMHMM CB33M TeHepMpyeT HOBblM HOMSp 

3K3eMnn^pa ppn noKanbHOM CTopoHbi jimhmm 
CBFI3M m yAan^eT cocTO^HMe paBHoro no 
nono>KeHMto nyTeM ycTaHOBKM oraeMnnapa m 
hmshm paBHoro no nono>KeHHK) b Hyrib. 

flrifl nocneAyfoii^ero onMcaHMH co ccbimaMM 
Ha cf>Mr.16b ycrioBMe "%X" onpeAenseTca 
cneAyfOLUMM o6pa30M: nonfl "aKseivinnnp 
paBHoro no norio>KeHMho" m "mma paBHoro no 
nono>KeHMKD" bo BXOA^meM C006LAeHMM 
coBnaAaHDT c noKanbHbiMM 3HaneHMflMM 

3K3eMnJ1^pa M MMeHM, CBfl3aHHblMM C JlMHMeM 

CBFI3M. YcrioBMe "%y" onpeAenaeTCfl 
cneAyfoii^MM o6pa30M: norm "3K3eMnn?ip 
nepeAaTHMKa" m "hmh nepeAaTHMKa" bo 
BXOA^LneM cooSii^eHMM coBnaAaraT co 
3HaneHMflMM 3K3eMnnapa nepeAaTHMKa m MMeHM 
nepeAaTHMKa, 3anoMHeHHbiMM atia 3K3eMnnapa 
paBHoro no nono>KeHMio m MMeHM paBHoro no 
nono>KeHMK). Ha o>ir.16b ycnoBMe "A" 03HanaeT, 
hto nepeAaK)LU,MM y3en npMHMMaeT BXOAflm.ee 
coo^Li^eHMe SYNACK npoTOKona 6jim30CTM 
IFMP-C, m hto ycrioBMe "%X" yAOBneTBopeHO. 
YcrioBMe "B" 03HaHaeT, hto nepeAaioLUMki y3eri 
npMHMMaeT BXOAflm,ee coo6m,eHMe SYNACK 
npoTOKona 6jim30ctm IFMP-C, m hto ycnoBMe 
"%X" He yAOBneTBopeHO. YcnoBMe "C" 
03HaHaeT, hto nepeAaiomMM y3en npMHMMaeT 
BXOA^mee coo6meHMe ACK npoTOKona 

6J1M30CTM IFMP-C, M HTO yCflOBMJR "%X" M "%Y" 

yAOBneTBopeHbi. YcnoBMe "D" 03HanaeT, hto 
nepeAaK)L4MM y3en npMHMMaeT BXOA^Li^ee 
coo6LneHMe ACK npoTOKona 6riM30CTM IFMP-C, 
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m hto ycnoBMfl "%X" m "%Y" He yAOBneTBopeHbi. 
YcnoBMe "E" 03HaHaeT, hto nepeAafOLUMM y3en 
npMHMMaeT BXOA^mee coo6meHMe RSTACK 
npoTOKona 6nM30CTM IFMP-C, m hto ycnoBMfl 
"%X" m "%Y" yAOBneTBopeHbi. YcnoBMe "F" 
03HanaeT, hto nepeAaHDLUMM y3en npMHMMaeT 
BXOA^mee cooGmeHMe RSTACK npoTOKona 

6J1M30CTM IFMP-C, M HTO yCJIOBMfl "%X" M "%Y" 

He yAOBneTBopeHbi. YcrioBMe "G" 03HaHaeT, hto 
nepeAaioLi^MM y3en npMHMMaeT cooGmeHMe SYN 
mjim cooSiAeHMe SYNACK npoTOKona 6riM30CTM 
IFMP-C, m hto ycnoBMe "%X" yAOBneTBopeHO. 
YcnoBMe "H" 03HanaeT, hto nepeAafOLU,MM y3en 
npMHMMaeT coo6LueHMe SYN mjim cooo"LU,eHMe 
SYNACK npoTOKona 6riM30CTM IFMP-C, m hto 
ycnoBMe "%X" He yAOBneTBopeHO. 

Bo3MO>KHbi pa3JiMHHbie nepexoAbi, KorAa 
y3en HaxoAMTca b coctoahmm 1060 SYNSENT. 
KaK noKa3aHO Ha qbMr.16b, ecriM nepeAatou^MM 
y3en HaxoAMTca b coctoahmm 1060 SYNSENT m 
npMHMMaeT bxoa^ mee coo6u4eHMe SYN 
npoTOKona 6jim30ctm IFMP-C ot paBHoro no 
nono>KeHMK) Ha APyroM KOHue jimhmm cba3m, to 
nepeAaHDLU.MM y3en BbinojiH^eT onepai^MHD 
o6HOBJieHM?i paBHoro no nono>KeHMK) m 
nepeAaeT cooGmeHMe SYNACK npoTOKona 
6jim30ctm IFMP-C k paBHOMy no nonoxeHMfo 
(noKa3aHO STanoM 1072). 3aTeM nepeAaTHMK 
nepexoAMT M3 cocTO^HMfl SYNSENT 1060 b 
cocTOAHMe SYNRCVD 1064. Ecjim nepeAaTHMK 
npMHMMaeT BXOA^LAee coo6Li4eHMe RSTACK 
npoTOKona 6J1M30CTM IFMP-C, HaxoA^cb b 
cocTOiRHMM SYNSENT 1060, to nepeAarom.MM 
y3en npoAon>KaeT HaxoAMTbCfi b coctohhmm 
SYNSENT 1060, ho nponycKaeT cooGmeHMe 
(noKa3aHO KaK 1074). Ecjim nepeAaTHMK 
npMHMMaeT BXOA^mee cooGLU,eHMe ACK 
npoTOKOJia 6J1M30CTM IFMP-C mjim 
yAOBneTBopeHO ycnoBMe B, to nepeAaKDmMM 
y3eji npoAOJi>KaeT HaxoAMTbca b cocto^hmm 
SYNSENT 1060, ho nepeAaeT coo6u4eHMe 
RSTACK npoTOKona 6riM30CTM IFMP-C 
(noKa3aHO KaK 1076). Ecjim ycnoBMe A 
yAOBJieTBopeHO b cocto?ihmm SYNSENT 1060, 
to nepeAaHDUJ,MM y3en BbinoriHfieT onepai^Mio 
oGHOBJieHMfi paBHoro no nono>KeHMfo 3 nepeAaeT 
coo6LneHMe ACK npoTOKona 6nM30CTM IFMP-C 
(noKa3aHO KaK 1078) m nepexoAMT b cocTO^HMe 
ESTAB 1068. 

Ecjim y3en HaxoAMTca b coctoahmm 
SYNRCVD 1064, to B03MO>KHbi pa3JiMHHbie 
nepexoAbi. KaK noKa3aHO Ha cjDMr.16b, ecxiM 
nepeAaHDiAMM y3en HaxoAmcfl b cocto^hmm 
SYNRCVD 1064 m npMHMMaeT BXOA^mee 
coo6meHMe SYN npoTOKona 6jim30CTM IFMP-C 
ot paBHoro no nono>KeHMK) Ha APyroM KOHLJ,e 
jimhmm CBA3M, to nepeAafouj^MM y3en BbinoriHfieT 
onepaLJ,Mfo o6HOBJieHM^ paBHoro no norio>KeHMfo 
m nepeAaeT cooGmeHMe SYNACK npoTOKona 
6riM30CTM IFMP-C k paBHOMy no norio>KeHMfo 
(noKasaHO 3TanoM 1072), ocTaBaacb b 
coctofihmm SYNRCVD 1064. Ecjim ycnoBMe B 
mjim D yAOBneTBopeHO b coctoahmm SYNRCVD 
1064, to nepeAaHDLU,MM y3en ocTaeTca b 
coctoahmm SYNRCVD 1064 m nepeAaeT 
coo6LneHMe RSTACK npoTOKona 6nM30CTM 
IFMP-C (noKa3aHO KaK 1078). EcnM ycnoBMe F 
yAOBneTBopeHO, KorAa y3en HaxoAMTca b 
coctoahmm SYNRCVD 1064, to y3en ocTaeTca b 
coctoahmm SYNRCVD 1064, ho nponycKaeT 
cooGLueHMe (noKa3aHO KaK 1080). EcnM ycnoBMe 
E yAOBneTBopeHO, KorAa y3en HaxoAMTCfi b 
cocTOiRHMM SYNRCVD 1064, to nepeAaiOLi^MM 
y3en BbinonHfieT onepai^Mfo c6poca nMHMM, 
nepeAaeT coo6i_i4eHne SYN npoTOKona 6nn30CTM 
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IFMP-C (noKa3aHO KaK 1082) m nepexoAHT M3 
cocTOAHMfl SYNRCVD 1064 b cocTOHHi/ie 
SYNSENT 1060. Ecni/i ycnoBue A 
yAOBneTBopeHO, KorAa y3en HaxoAHTca b 
cocTOflHMH SYNRCVD 1064, to nepeAaK)m,nw 
y3en BbinoriHweT onepau.kito o6HOBneHi/m 
paBHoro no nono>KeHi/iK3, nepeAaeT coo6LneHne 
ACK npoTOKona 6nw30CTi/i IFMP-C (noKa3aHO KaK 
1078) n nepexoflUT H3 cocTOHHWfl SYNRCVD 
1064 b cocTOAHne ESTAB 1068. Earm ycnoBue 
C yAOBneTBopeHO, Korfla y3en HaxoAHTCfl b 
cocto^ihmh SYNRCVD 1064, to nepeAaKDLU,nw 
y3en nepeAaeT cooSLL^eHne ACK npoTOKona 
6nn30CTM IFMP-C (noKa3aHO KaK 1084) n 
nepexoAHT M3 cocTOflHHfl SYNRCVD 1064 b 
cocTO^Hne ESTAB 1068. 

Ecnn y3en HaxoAHTca b coctoahuh ESTAB 
1068, to B03MO>KHbi pa3nnHHbie nepexoflbi. KaK 
noKa3aHO Ha cf>nr.16b, ecrin ycnoBue D mjim H 
yAOBneTBopeHO npn Haxo>KfleHMM b coctohhi/m 
ESTAB 1068, nepeAaioLUMM y3en ocTaeTca b 
coctoahmm ESTAB 1068 n nepeflaeT coo6LU,eHne 
RSTACK npoTOKona oriH30CTW IFMP-C 
(noKa3aHO KaK 1088). Ecjim yc/iOBue F 
yAOBneTBopeHO, KorAa y3en HaxoAMTca b 
coctoahi/ih ESTAB 1068, to y3en ocTaeTCfi b 
coctohhmh ESTAB 1068, ho nponycKaeT 
coo^LneHne (noKa3aHO KaK 1080). Ecjim ycnoBue 
E yAOBneTBopeHO, KorAa y3en HaxoAHTca b 
coctoahmh ESTAB 1068, to nepeAaiOLAMM y3en 
BbinonHaeT onepai4Wfo c6poca nnHnn m 
nepeAaeT coo6LAeHMe SYN npoTOKona 6nn30CTM 
IFMP-C (noKa3aHO KaK 1086) m nepexoAUT M3 
cocTOflHi/ifl ESTAB 1068 B cocTOflHue SYNSENT 
1060. Ecni/i cocTO^Hne C nnn G yAOBneTBopeHO 
npn h axo>KAe h n n y3na b coctohhuh ESTAB 
1068, to nepeAafOLHHM y3en nepeAaeT 
coo6iAeHMe ACK npoTOKona 6nM30CTH IFMP-C 
(noKa3aHO KaK 1090) v\ ocTaeTca b coctoahum 
ESTAB 1068. Ka>KAbiM y3en Ha oahom CTopoHe 
nnHnn cb^3h He Aon>KeH nepeAaBaTb 6onee 
OAHoro cooo'LLJ.eHUfl ACK npoTOKona 6nn30CTH 
IFMP-C, reHepupyeMoro npwxoAOM naKeTa, Ha 
nepnoA TawiviayTa b cooTBeTCTBMM c KOHKpeTHbiM 
BapnaHTOM OCyLi^eCTBTieHMfl. 

Coo6LJ^eHne HHTepcrpePica IFMP-C mokot 
coAep>KaTbca b none "coo6LneHne" 1006 
npoTOKona IFMP-C MHKancynnpoBaHHoro naKeTa 
1000 npoTOKona IFMP-C, noKa3aHHoro Ha 
ct>nr.15a. KaK ynoMAHyTO Bbiiue, nocne Toro KaK 
CMHxpoHM3ai4Mfl JinHnn ycTaHOBneHa, 
cooo"m 1 eHi/m HHTepcjDeMca IFMP-C ncnonb3yfOTCfl 
Arm oo~Hapy>KeHHfl h KOHdpnrypnpoBaHWfl 
MHTepcjDeMCOB IFMP-C ncnonHMTenbHoro 
ycTpoticTBa. B KOHKpeTHOM BapnaHTe 
ocy mecr Bn e h m ?i coo6LneHMfl HHTepctpePica 
IFMP-C BiaifonafOT cooeu^eHixifl 3anpoca 
nepeHH^ WHTepdpeFicoB n cooTBeTCTByfoiAero 
OTBeTa, coo6LneHne olumook nepeMHH 
MHTepcjDeMCOB, coo6LJ4eHM?i ocpameHHH c 
3anpocoM k MHTepctpeMcy w cooTBeTCTByfom,ero 
OTBeTa, coo6LU,eHne ollihook 3anpoca k 
MHTepcpeCicy, coo6"m 1 eHHfl 3anpoca n OTBeTa 
KOHcf)nrypnpoBaHH?i i/iHTepa>efica, coo6LU,eHne 
ollihook KOH0nrypnpoBaHM?i MHTepctpewca. 
Coo6LneHna nepeHHfl MHTepctpewcoB m 
coo6meHnn 3anpoca k MHTepcjDePicy npoTOKona 
IFMP-C MMefOT cneu,nc|DMHecKMe 3HaneHHfl b 
none 1016 "Tun coo6meHHfl". Pa3yMeeTCfl, b 
Apyrux BapnaHTax ocyLLi,ecTBneHn?i B03M0>KHbi 
AononHMTenbHbie coo6u4eHHfl nnn coo6"LAeHWfl, 
BbinonHHK)Lnne cxoAHbie ctpyHKi^nn. 

Coo6ii^eHHfi 3anpoca nepeHHfl MHTepcpeMCOB 
m cooTBeTCTBy torero OTBeTa n coo6u4eHi/ifl 
olumSok nepeHHfl MHTepcj^eMCOB ncnonb3yfOTCfl 
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none 1112 

(MAeHTHCjDHKaTOp, 

KOOpAMHai4HH 

B3aHMOAeMCTBMM), 



Ana onpeAeneHMfl Toro, KaKne MHTepcjDeCicbi 
AOCTynHbi Ha IFMP-C ncnonHHTenbHOM 
ycTpoCicTBe. Ha ctpnr.17a m 17b npeACTaBneHbi 
CTpyKTypbi coo6Li^eHnCi 3anpoca n OTBeTa 
nepeMHfi MHTepcjDeCicoB cooTBeTCTBeHHO. KaK 
noKa3aHO Ha ctpur.^a, coo6u4eHMe 3anpoca 
nepeHHH HHTepcjDeCicoB 1100 nivieeT 
oooo'meHHbiC'i (JiopMaT, KOTopbiCi 6bin 
paccMOTpeH BbiLue co ccbinKaMM Ha ctpur. 15b, 
npuneivi none 1030 "Teno cooSLneHME" coAep>KMT 
"cneAy^LAee "neHeHbe"" 
ncnonb3yeivibiM Arm 
B Me>K3aAaHHOM 
npeACTaBn^NDLAee co6om 
32-6nTOBoe 3Ha^eHne 3 B03BpamaeMoe H3 
npeAbiAyu^ero OTBeTHoro coo6LneHna nepeHHfi 
HHTepcipeMCOB. none 1112 "cneAyioLUHM 
HAeHTMcjDHKaTop" ncnonb3yeTca Ana noAA©P>KKH 
nepeMHeM HAeHTUcfjMKaTopoB, KOTopbie 
3aHHMafOT 6onee OAHoro coo6ii4eHH?i. 3HaneHMe 
non^ 1112 "cneAyraLAHfi nAeHTHctpuKaTOp" 
npeACTaBn^eT co6oi?i 3HaneHne, B03Bpau4aeivioe 
IFMP-C ncnonHMTenbHbiM ycTpoMCTBOM, Arm 
o6ecne^eHHfi bo3mo>khocth cneAy^meiviy 
coo6LneHMK) 3anpoca ocyu^ecTBnflTb 
npoAon>KeHne nepeHHa HHTepcf)eMCOB M3 
npeAbiAyLAero 3aBepiueHHoro coo6LU,eHHfl. 
ripeABapnTenbHO onpeAeneHHoe 3HaHeHne, 
Hanpniviep, b KOHKpeTHOM BapwaHTe 
ocyLAecTBneHMfl, ncnonb3yeTCfl yKa3aHMfl 
Toro, hto nepeneHb MHTepctpeMcoB AonxeH 
3anycKaTbCfl c Hanana. Ecnn coo6iAeHne 
3anpoca nepeHH^ HHTepcjDeCicoB MMeeT cfrnar 
PLEASE_ ACK, ycTaHOBneHHbM b ero none 
1020 "cjonarn" m onepai4H^ ycneujHa, to IFMP-C 
McnonH^TenbHoe ycTpoMCTBO B03Bpam,aeT 
coo6u4eHne OTBeTa 1114 nepeHHfl MHTepcjDetfcoB 
(a>nr.17b) c ero noneM 1020 "cjDnarn", 
ycTaHOBneHHbiM Ha ctpnar ACK, m c noneM 1018 
"koa", ycTaHOBneHHbiM Ha npeABapkiTenbHO 
onpeAeneHHoe 3HaneHne (Hanpniviep, 0 b 
KOHKpeTHOM Bapi/iaHTe ocyLU,ecTBneHi/ifl), 
yKa3biBaKDLi^ee OTcyTCTBue olum6ok. KaK 
noKa3aHO Ha cjDnr.17b, none 1112 "cneAyioLLJ.MM 
MAeHTMCjDHKaTOp" b coo6u^eHHM OTBeTa 1114 
nepenHfl MHTepctpePicoB npeACTaBn^eT coGom 
32-6nTOBoe 3HaHeHne, B03Bpam,aeMoe KaK nacTb 
coo6iAeHMfl. Ecnn 3HaneHne nona 1112 
"cneAyKOLAUM HASHTMCtpuKaTop" paBHO 0, to Bee 
MHTepcjDewcbi nepenncneHbi. Ecnn 3HaneHne He 
paBHO 0, to 3to 3HaneHne ncnonb3yeTC5q b 
KanecTBe apryMeHTa Arm cneAywDmero 
coo6LueHM^ nepeHH5R MHTepctDeCicoB Arm 
nony-ieHUfl HMetom,nxcfl ocTanbHbix 
HHTepcJpeCicoB. IFMP-C ncnonHMTenbHoe 
ycTpoCicTBO npucBanBaeT Kax<AOMy HHTepcfcefficy 
yHMKanbHbiM 32-6MTOBbiPi MAeHTUcjDHKaTop, 
KOTopbiPi ncnonb3yeTCfl b Apyrux coo6meHHflx 
npoTOKona IFMP-C Arm ccbinKM Ha KOHKpeTHbiPi 
HHTepctpefic. OTBeTHoe coo6u4eHMe 1114 
nepeHHW HHTepcjDeMCOB nepenncn^eT b none 
1118 "MAeHTM4)HKaTop 1 HHTepcjDeCica", b none 
1120 "MAeHTMcjDMKaTop 2 MHTepcjDeMca" m t.A- see 
HAeHTMcjDHKaTopbi ati?i Kax<Aoro HHTepctpefica Ha 
IFMP-C ncnonHMTenbHOM ycTpowcTBe, KOTopbie 
MoryT 6biTb nepe^HcneHbi b OTBeTHOM 
coo6u4eHMM. 

Ecnn 3anpoc nepeHHfi coo6"m 1 eHwPi 6bin 
HeycneujHbiM, to IFMP-C ncnonHMTenbHoe 
ycTpoCiCTBO B03Bpau4aeT coo6u4eHne oujm6ok 
nepeHHJR MHTepctpeMCOB, KOTopoe coAep>KMT 
3aronoBOK npoTOKona IFMP-C. B coo6uj 1 eHMM 
olum6ok nepeHHfl MHTepctpeMCOB ctpnar NACK 
AonxeH GbiTb ycTaHOBneH b none 1020 "cjDnarn", 
none 1018 "koa" A°n>KHO yKa3biBaTb npn^MHy 
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coon, a none 1022 "nfleHTMcjDMKaTop onepai^nn" 

flOn>KHO 6blTb TBM >Ke CaMbIM, HTO M B 

coo6LneHMM 3anpoca nepeHHfl HHTepcjDeCicoB. B 
MMcne npuMMH c6oeB, Ka>KAa* H3 KOTOpbix mmgst 
KOHKpeTHoe 3Ha^eHne An* ncnonb30BaHna b 
none 1018 "koa", MO>KeT 6biTb to, mto b none 
1112 6bin yKa3aH HeflePicTBHTenbHbiCi 
MfleHTMcjDMKaTop, IFMP-C ncnonHHTenbHoe 
ycTpoficTBO He CMorno HasHanwTb 6ya>ep 
cooGLneHMfl ati« 3aBepiueHMfl OTBeTa, 
cneuMC^MHecKafl oi_uw6Ka nonb30BaTenn 
ooycnoBuna HeB03MO>KHOCTb 3aBepweHkm 
3anpoca n t.a. 

Cooo"meHHfl o6paLMeHHfl c 3anpocoM k 
MHTepcjDeMcy m cooTBeTCTBytomero OTBeTa n 
coo6Li^eHMfl olumook 3anpoca k MHTepcjDeMcy 
Mcnonb3yK3TC?i nxia nonyneHun aTpn6yTOB, 
CBA3aHHbix c onpefleneHHbiM MHTepcjDePicoM Ha 
IFMP-C ncnonHHTenbHOM ycTpoficTBe. Our. 17c 
m 17d noKa3biBafOT CTpyicrypy cooSmeHUfl 
o6paLneHM^ c 3anpocoM k MHTepcjDeficy m 
cooTBeTCTByioLi^ero OTBeTa. KaK bmaho M3 
4>wr.17c, cooGmeHne 1130 oo"paLmeHMfl c 
3anpocoM k MHTepcf)eMcy HMeeT ooo6"LneHHbM 
0opMaT 3 KaK paHee onucaHO co ccbinKawin Ha 
cf)nr. 15b Ana non* 1030 "Teno coo6~meHHfl", 
coAep>KaLnero none 1132 "MAeHTUcjDMKaTop 
MHTepapeMca", KOTopoe npeAoraBnneT coooPi 

32-6"HTOBblM MAeHTMCjDHKaTOp, yHUKanbHblM 

o6pa30M MAeHTMCf)HL4MpyK)Li^MCi HHTepcjDewc, 
aTpn6yTbi KOToporo 3anpaujMBafOTca. KaK 
onucaHO BbiLue, MAeHTUcjDMKaTopbi MHTepcjDeMCOB 
npncBanBaK)TC5q IFMP-C ncnonHMTenbHbiM 
ycTpoticTBOM n MoryT 6biTb nony^eHbi c 
noMOLi^bto coo^meHnCi nepe^Hfl i/iHTepcfceficoB. 
Ecni/i coo6u4eHne 1 130 o6paLneHMfl c 3anpocoM 
K MHTepcjDeCicy v\Meer dpnar PLEAS E_ACK b era 
none 1020 "a>narn" w onepaijkm ocymecTBneHa 
ycneujHO, to IFMP-C ncnonHMTenbHoe 
ycTpoficTBO B03Bpau4aeT b OTBeT coo6LneHne 
1134 OTBeTa Ha 3anpoc k i/iHTepcfcei/icy (noKa3aHO 
Ha c)Dnr.17d), b kotopom b none 1020 "cjDnarn" 
ycTaHOBneH cpnav ACK, a none 1018 "koa" 
ycTaHOBneHO Ha npeABapwTenbHO 

onpeAeneHHoe 3HaHeHwe, yKa3biBafOLi^ee 
OTcyTCTBue olum6km. KaK noKa3aHO Ha cfwr. 17d, 
none 1030 "Teno coo6LneHi/m" b coo6meHHi/i 
1134 OTBeTa Ha 3anpoc k WHTepc^ewcy TaioKe 
coAep>KHT 48-6nTOBoe none 1136 "hms 
MHTepo^eMca" npeAHa3HaneHHoe Ana yKa3aHnn 
MMeHM 3anpaiunBaeMoro MHTepo>efica ( b 
KOHKpeTHOM BapwaHTe ocyLU,ecTBneHna MO>KeT 
6biTb ncnonb30BaH MAC aApec), 8-6~MTOBoe 
none 1138 "Tun MHTepcpefica" (3Ha^eHMfi MoryT 
6biTb onpeAeneHbi Ana pa3nnMHbix TunoB 
MHTep0eMCOB 5 TaKMX KaK ATM, Ethernet, 
FastEthemet, Gigabit Ethernet, FDDI nnn 
Apyrne Tkinbi nHTepcj^eMcoB noKanbHbix ceTePi), 
8-6nTOBoe none 1140 "Tun cpeAbi nepeAaMn" 
(yKa3biBaK)Li^nCi cj3M3HHecKyK) cpeAy 

MHTepcjDewca, HanpuMep MHoroMOAOBoe 
BonoKHO, CKpyneHHafl napa KaTeropnn 5, 
OAHOMOAOBoe BonoKHO n T.n.). Kpoivie Toro, 
coo6"LneHwe 1134 OTBeTa Ha 3anpoc k 
MHTepcjDeMcy TaioKe coAep>KHT 32-6nTOBoe none 
1142 "noAAep>KMBaeMbie ckopocth" m 
32-6nTOBoe none 1144 "TeKyu^aa CKopocTb". 
none 1142 "noAAep>KHBaeMbie ckopoctw" 
yKa3biBaeT pa3nwHHbie ckopoctm nepeAann 
(HanpuMep, 10, 25, 100, 155, 622, 1000 
M6mt/c m Apyrne), KOTopbie noAA©P>KHBaeT 
3anpaujnBaeMbiCi i/iHTepcpewc. flnn 
MHTepcpeCicoB, noAAep>KMBaK)LHMX oonee oahow 
ckopocth nepeAa^n, pa3nnMHbie cjDnarn MoryT 
6biTb ycTaHOBneHbi b none 1142. Onar 
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aBTOMaTunecKoro cornacoBaHna MoxeT 6biTb 
ycTaHOBneH b none 1142 "noAAep>KHBaeivibie 
ckopocth", ecnn HHTepcf)efic noAA^P>KHBaeT 
aBTOMaTHMecKoe cornacoBaHne ycTaHOBOK 
CKopocTeti. none 1144 "TeKyu^aa CKopocTb" 
yKa3biBaeT TeKyu^yfo CKopocTb nepeAa^M Ann 
3anpauji/iBaeMoro HHTepc(3eMca. Ecnn 
HHTepc|DeMC HaxoAHTcn b pe>Knwie 
aBTOKOHcjDnrypupoBaHun, to TeKyLi^an CKopocTb 
HHTepc(Dei?ica yKa3biBaeTcn b none 1144 
"TeKymafi CKopocTb", n c^nar aBTOMaTMHecKoro 
cornacoBaH^n ycTaHOBneH b none 1142 
"noAAep>KHBaeMbie ckopocth". Kpoivie Toro, 
cooo~LneHkie 1134 OTBeTa Ha 3anpoc k 
MHTepcfiewcy TaioKe coAep>KHT 32-6nTOBoe none 
1146 M noAAep>KMBaeMbiM AynneKCHbiPi pe>KHM" 
(yKa3biBaK)Lnee ckopoctm AynneKCHoro pexnwa, 
noAAep>KHBaeMbie 3anpaLUMBaeMbiM 
HHTepcfePicoM, b tom Mucne b nonyAynneKCHOM 
pe>KHMe, nonHOCTbK) AynneKCHOM pe>KMMe unM 
pe>KHM aBTOMaTunecKoro cornacoBaHun npn 
ycTaHOBKe AynneKCHoro 

pe>KHMa; 6onee OAHoro cjDnara MOKeT 6biTb 
ycTaHOBneHO Ann MHTepcfiewcoB, 
noAqep>KHBaK3ii^nx 6onee oahom AynneKCHOM 
ycTaHOBKn), m 32-6nTOBoe none 1148 "TeKyLi^MM 
AynneKCHbiM pe>KHM" (yKa3biBafOLL\ee TeKym^e 
ycTaHOBKH AynneKCHoro pe>KMMa MHTepcjDeMca; 
ecnn HHTepa>ewc HaxoAMTcn b pe>KHMe 
aBTOMaTunecKoro comacoBaHun, none 1146 
6yAeT yKa3biBaTb cooTBeTCTByKJ^ee 3HaneHne). 
Kpoivie Toro, coo6u4eHne 1134 OTBeTa Ha 3anpoc 
k MHTepcjDeCicy TaioKe coAep>KHT 32-6nTOBoe 
none 1150 "MAeHTMc|DMKaTop cnoTa MHTepcjoeMca" 

(yKa3blBaeT C|DH3MMeCKHPl CnOT, KOTOpbIM 

33HMMaeT HHTepcjDeMC Ha IFMP-C 
ncnonHMTenbHOM ycTpowcTBe), 32-6nTOBoe none 
1152 "MAeHTkicjDMKaTop nopTa HHTepcfcePica" 

(MAeHTMC^HI4HpyeT CjDM3MHeCKHM nopT, KOTOpbIM 

3aHHMaeT MHTepcfieMC Ha IFMP-C 
ncnonHMTenbHOM ycTpoficTBe), 16-6nTOBoe none 
1154 "cjDnarn HHTepcjDeMca" m 16-6nTOBoe none 
1156 "cTaTyc MHTepcjDeCica". none 1154 "cjDnarn 
HHTepcfcefica" onpeAenneT TeKymwe ycTaHOBKM 
oni^nM KOHctDi/irypai^nn Ha 3anpaiuMBaeMOM 
MHTepcjDePice, npn^eivi Ka>KAbii?i cjonar yKa3biBaeT 
pa3nnHHoe cocTonHne (Hanpniwep, HHTepcjDei?ic 
npuBeAeH b pa6oTocnoco6Hoe cocTOSHfie, 
MHTepcjDePic HaxoAMTcn b CMeiuaHHOM pe>KMMe, 
npuHMMaeT Bee rpynnoBbie naKeTbi v\ T.n.). none 
1156 "CTaTyc HHTepcfrefica" yKa3biBaeT TeKymyhD 
MHcjDopMannhD CTaTyca (HanpuMep, Tpac^MK 
ynpaBneHun npoTOKona IFMP-C peann3yeTCfl 
^epe3 AsiHHbiM MHTepcjDetic unw KaHan Ha 3tom 
HHTepcfieCice, cocTO^Hne pa6oTocnoco6HOCTM m 
T.n.) b cbfi3m c nnHnew, KOTopan He 
noAsepraeTcn M3MeHeHnnM nocpeACTBOM 
IFMP-C KOHTponnepa). Kpoivie Toro, coo6u4eHne 
1134 OTBeTa Ha 3anpoc k MHTepcj^ePicy TaioKe 
coAep>KMT 32-6MTOBoe none 1 1 58 
"MHHi/iManbHaa MeTKa npneivia" m 32-6nTOBoe 
none 1160 "MaKCMManbHan MeTKa npneMa", 
32-6nTOBoe none 1162 "MMHUManbHan MeTKa 
nepeAaMM" m 32-6MTOBoe none 1164 
"MaKCHManbHan MeTKa nepeAaMM". Ecnn 
MHTepc|Dei?ic nBnneTcn ATM HHTepcfjeCicoM, to 
none 1158 "MUHMManbHan MeTKa npneMa" m 
1 1 60 "MaKCHManbHan MeTKa npneMa" 

COOTBeTCTBeHHO yKa3blBafOT MMHMManbHbIM M 

MaKCMManbHbiM MAeHTUcjDMKaTop BnpTyanbHoro 
KaHana, no KOTopoMy HHTepcjDeMC MoxeT 
ocyu^ecTBnnTb npneM. Ecnn HHTepcjDeMC 
nBnneTcn ATM HHTepcpeMCOM, to none 1162 
"MUHMManbHan MeTKa nepeAaMM" n 1164 
"MaKCHManbHan MeTKa nepeAaniV 1 
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COOTBBTCTBSHHO yKa3blBaiOT MMHMManbHblH M 

MaKCMMaribHbiCi nfleHTMcjDMKaTop Bi/ipTyanbHoro 
KaHana, no KOTopoMy i/iHTepcjDewc mo>kst 
ocymecTBriflTb nepeAany. Ecnui 
3anpaiunBaeMbiCi HHTepcfreCic aBnaeTca 
MHTepcjDeMCOM HHoro Tuna, to norm 1158, 1160, 
1162 m 1164 ycTaHaBJiMBajoTC^ b Hyrib. 

Ecnn oo"paLL4eHne c 3anpocoM k MHTepcjDeMcy 
6e3ycneu_iHO, to IFMP-C McnonHWTenbHoe 
ycTpowcTBO nepe^aeT cooGmeHne oluhook 
3anpoca HHTepcfcewca, KOTopoe coAep>KviT 
IFMP-C saronoBOK, HMeiOLL^MM cjDnar NACK, 
ycTaHOBneHHbiM b none 1020 "cjDJiarM", 
cooTBeTCTByjoLuyfo npunnHy cooa, yKa3aHHyfo 
noneM 1018 "koa", npunew none 1022 
"MfleHTUcjDMKaTop onepai^Hi/i" to >Ke caMoe, hto h 
b coo^LneHnn 1130 ocpaineHHa c 3anpocoM k 
MHTepcpeMcy . Bo3MO>KHbie npunnHbi cooa, 
KOTopbie MoryT 6biTb yKasaHbi b none 1018 "koa" 
coo6Li4eHMfi oljjm6ok 3anpoca MHTepcftewca, 
BKrifonaioT cneAyfOLnee: HeAewcTBHTenbHbifi 
MAeHTMcjDHKaTop MHTepcjDeCica, Hecnoco6"HOCTb 
IFMP-C ncnoriHMTeribHoro ycTpowcTBa 
Ha3HaMMTb oyapep coo6uieHH^ Ana 3aBepujeHna 
OTBGTa, cnei^HqbHHecKaa nonb30BaTenbCKaa 
oiun6~Ka, npen?iTCTBykDLnafl 3aBepujeHHK) OTBeTa 
m t. n. 

Cooo"meHna 3anpoca m OTBeTa 
KOHcjDnrypaunn HHTepcfcewca n cooSmeHHa 
oluhook KOHcjDnrypai4nn ncnonb3yfOTca aha 
ooecneneHMa bo3mo>khocth IFMP-C 
KOHTponnepy M3MeHHTb KOHa>i/irypai4MhD 
MHTepcpeCica Ha IFMP-C b ncnoriHUTenbHOM 
ycTpoticTBe. Ha cftur. 17e noKa33Ha CTpyKTypa 
cooGLueHMa 1170 sanpoca KOHcjDMrypai4HH 
MHTepcfjeCiGa. KaK noKa3aHO Ha dpwr.Me, 
coo6meHMe 1170 3anpoca KOHcfwrypanMH 
MHTepcjDGMca nivieeT o6o6ii4eHHbiM cfcopMaT, KaK 
paHee onucaHO co ccwnKaMH Ha c|Dnr.15 b, 
npuneis/i none 1030 "Teno coo6LneHna" coAep>KHT 
none 1132 "nAeHTUcjonKaTop MHTepcjDeMca" 
(yHUKanbHbiM o6pa30M i/iAeHTwqbiiL^pyKDLiLee 
WHTepqbewc, KOHCpnrypai4Mfi KOToporo 
M3MeHaeTca), 16-6MTOBoe none 1172 "oni/iCTKa 
0naroB", 1 6-6nTOBoe none 1 1 74 "ycTaHOBKa 
cjonaroB", 32-6MTOBoe none 1176 "GKopocTb", 
32-6nTOBoe none 1 1 78 "AynneKCHbii/i pe>KHM". 
none 1 1 72 "onucTKa cfxnaroB" yKa3biBaeT, KaKwe 
dpnarw IFMP-C ncnojiHUTeribHoe ycTportcTBO 
AOJ1>kho OHMCTHTb Ha onpeAeneHHOM 
MHTepcjDeCice, HTo6bi M3MeHMTb onepai4HHD 
MHTepcjDeMca. ripniviepaMU ohmctkh cjanaroB 
MoryT cny>KHTb cneAyfOLnne: nepeBOA 
MHTepcf)eMca b Hepa6oTocnoco6"Hoe cocToaHi/ie, 
BbiBOA MHTepcpePica M3 CMeiuaHHoro pe^wvia, 
npeAOTBpau^eHne npneivia MHTepqbePicoM Bcex 
naKeTOB rpynnoBoPi nepeAann n t.a- none 1 1 74 
"ycTaHOBKa qbnaroB" yKa3biBaeT s KaKne cf)narn 
IFMP-C ncnonHMTenbHoe ycTpowcTBO Aon>KHO 
ycTaHOBMTb Ha onpeAeneHHOM HHTepcjDefice, 
HTo6bi n3MeHMTb onepai4HK> MHTepieMca. 
ripuMepaivin ycTaHOBKM cfcnaroB MoryT cny>KMTb 
cneAyfOLL^ne: nepeBOA HHTepcf)eMca b 
paooTocnoco6"Hoe cocToaHHe, bboa 
MHTepcjDeMca CMeujaHHbM pe>Ki/iM, ooecneHeHwe 
bo3mo>khocth npneivia MHTepc|DeMCOM Bcex 
naKeTOB rpynnoBOM nepeAanw n t.A- none 1 1 76 
"GKopocTb" ncnonb3yeTca Ana ooecneneHMa 
bo3mo>khoctm IFMP-C KOHTponnepy H3MeHHTb 
ycTaHOBKy ckopoctm (M3 Hucna 
noAA©P>KMBaeMbix MHTepcjDeMCOM CKopocTeM, a 
TaioKe aBTOMaTunecKoro comacoBaHna, 10, 25, 
100, 155, 622, 1000 M6mt/c m APyrne) 
onpeAeneHHoro MHTepcjDeCica. none 1 1 78 
"AynneKCHbifi pe>KMM" ncnonb3yeTCfl Ana 
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ooecneneHna bo3mo>khocth IFMP-C 
KOHTponnepy n3MeHMTb ycTaHOBKy AynneKCHoro 
pe>KHMa (M3 Hucna noAAep>KHBaeMbix 
MHTepcjDeCicoM ycTaHOBOK AynneKCHoro pe>KHMa, 
b tom Hucne aBTOMaTunecKH cornacoBaHHoro 
AynneKCHoro, nonyAynneKCHoro unH nonHOCTbfo 
AynneKCHoro pe>KHMa) onpeAeneHHoro 
MHTepc)DeMca. YcTaHOBKa nona 1 1 76 "GKopocTb" 
nnn none 1178 "AynneKCHbiM pe>KMM" Ha 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
HanpMMep, Ha Hynb b KOHKpeTHOM BapnaHTe 
ocyLL^ecTBneHna, yKa3biBaeT, hto ycTaHOBKa 
ckopocth Mnn AynneKCHoro pe>KMMa He MO>KeT 
6biTb M3MeHeHa. Ecnn coo^Li^eHne 1170 3anpoca 
KOHCpurypai^nM MHTepcjDeMca ot IFMP-C 
KOHTponnepa HMeeT 0nar PLEAS E_ACK b ero 
none 1020 "cjDnarM" m onepai^na ycneiUHO 
ocymecTBneHa, to IFMP-C ncnonHMTenbHoe 
ycTpoPicTBO B03BpamaeT b OTBeT coo6LneHMe 
OTBeTa KOHC^nrypauuM HHTepcjDewca, cocToamee 
M3 nonew IFMP-C 3aronoBKa (Bee nona, 
noKa3aHHbie Ha c|Dnr.15b, KpoMe nona "Teno 
cooGLneHna") c cjDnaroM ACK, ycTaHOBneHHbiM b 
ero none 1020 "cjDnarM", n noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapnTenbHoe 
3HaHeHne, yKa3biBaioLnee OTcyTCTBue olum6km. 

Ecnn coo6u^eHne 3anpoca KOHcjDMrypai4MM 
HHTepcjDePica 6e3ycneniHO, to IFMP-C 
ncnonHHTenbHoe ycTpoMCTBO BOSBpau^aeT b 
OTBeT cooGLi^eHne oljjuook KOHcjDnrypai4MM 
MHTepcjDeMca, cocToamee M3 IFMP-C 3aronoBKa. 
B coo6ineHnn olumSok nepeHHa MHTepcjDeMCOB 
cpnar NACK Aon>KeH 6biTb ycTaHOBneH b none 
1020 "cpnarM", none 1018 "koa" AO-n><<HO 
yK33biBaTb npuHMHy c6oa, a none 1022 
"nAeHTucjDMKaTop onepai^MM" A°n>KHO 6biTb TeM 
>Ke caMbiM, mto \a b coo6LneHnn 3anpoca 
nepeHHa HHTepcpeMCOB. Bo3MO>KHbie npunnHbi 
c6oa, KOTopbie MoryT 6biTb yKa3aHbi b none 1018 
"koa", BKnKonaioT cneAyfOLnee: 

HefleMCTBMTenbHbIM MfleHTMC|3MKaTOp 

MHTepcjDewca, ncnorib30BaHne 
HeAeMCTBHTenbHbix napaMeTpoB KOHqburypaL^nn, 
cnei^nqbuHecKaa nonb30BaTenbCKaa oiun6Ka, 
npen?iTCTByfOLAafl 3aBepLueHMfo OTBeTa m T.n. 

noMMMO coo6LneHMi?i npoTOKona 6nM30CTM 
IFMC-C m HHTepcjoeCica, Apyrne TMnbi 
coo^meHMM 1012 npoTOKona IFMP-C BKntonatoT 
coo^meHMa 3anpoca nepexoAa, 
cooTBeTCTBytoLAee coo6u4eHne OTBeTa m 
coo^LneHne oljjh6ok. CymecTByfOT LuecTb TunoB 
coo6LU,eHMCi nepexoAOB npoTOKona IFMP-C, 
ncnonb3yeMbix Ana co3AaHwa, 
MOAUcjDni^npoBaHna, ncKntoneHna BeTBePi Ana 
nepecbinKH. Bonee KOHKpeTHO ynoMaHyTbie 
coo^meHna nepexoAOB npoTOKona IFMP-C 
BKnK3HaHDT cneAytoLL^ne: "AooaBHTb nepexoA", 
"yAannTb nepexoA", "yAannTb AepeBo", 
"nepeMecTMTb nepexoA", "cHMTaTb nepexoA", 
"nonynnTb CTaTMCTHKy AepeBa". Ka>KAaa H3 
BeTBefi nepecbinKH HMeeT 3HaneHne 
npeAnoHTeHna. Ecnn MMeeT MecTO MHO>KecTBO 
coBnaAeHnCi, to ncnonb3yeTca BeTBb c caMbiM 
HM3KMM npeAnoHTeHMeM. 

KaK ynoMaHyTO Bbiiue, ocHOBHaa nepecbinKa 
ocyLnecTBnaeTca c noMOLAbfo BeTBeM, npuneM 
Ka>KAaa BeTBb coctout M3 AByx KOMnoHeHTOB: 
BXOAHbie A^HHbie n BbixoAHbie A^HHbie. 
BxoAHbie AaHHbie o6ecneHMBafOT AOCTaTOHHO 
MHc(DopMai4MM Ana oeecneneHwa Toro, HTo6bi 
BXOAamne naKeTbi Mornn SbiTb cornacoBaHbi c 
BeTBaMU, a BbixoAHbie AaHHbie o6ecneHMBaioT 
HHcjDopMannK), Heo6xoAHMyio Ana nepecbinKW 
naKeTa, Ana KOToporo ycTaHOBneHO coBnaAeHwe 
BXOAHbix AaHHbix. OcHOBHbie onepai^nn, 
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ncnojib3yeivibie Ana MOflncjDni^MpoBaHM^ 
coctoahma nepecbiriKH IFMP-C 
ncnojiHMTeribHoro ycTpoficTBa, BKnioHaioT 
"Ao6aBMTb nepexoA" n "yAannTb nepexoA". 
flo6aBneHne 6onee oahoto nepexoAa (BeTBM) 

npn OAHMX M TeX >Ke BXOAHblX AaHHblX npuBOAMT 

k nojiy^eHMio AepeBa, KOTopoe MoweT 6"biTb 
Mcnorib30BaHO Aiifl nepecbiriKM Ka>KAoro 
BXOAflLnero naKeTa k MHO>KecTBy aApecaTOB. 
HanpuMep, nepBoe coo6LL\eHMe "AoGaBHTb 
nepexoA", \AMe\on\ee KOHKpeTHbie bxoah bie 
AaHHbie h HeKOTopbie BbixoAHbie AaHHbie, 
ycTaHaBnuBaeT OAHOKpamyKD nepecbiriKy 
naKeTa. BTopoe coo^LneHne "AooaBMTb 
nepexoA", HMefou^ee Te >Ke caMbie bxoah bie 
AaHHbie m Apyrne BbixoAHbie AaHHbie, 
npeo6pa3yeT OAHOKpaTHyio nepecbiriKy b 
MHoroKpaTHyfo nepecbiriKy nyTeM AooaBneHMfl 

ApyrOM BblXOAHOM BeTBH, CBfl3aHHOM C TeMH >Ke 

caMbiMH bxoah bi mm A^UHbiMH. flpyr^e 
BbixoAHbie BeTBM MoryT 6biTb AOoaBneHbi TeM 
>Ke caMbiM cnocoooM c ncnonb30BaHneM 
nocneAyK)LAHX cooGiAeHnPi "AoGaBHTb nepexoA". 
Coo6Li^eHne "yAannTb nepexoA" Ana 
MHoroKpaTHoro coeAMHeHUfi c AsyM* BeTBflMM 
yAarmeT BeTBb, MMeioLiryio onpeAeneHHbie 
BbixoAHbie AaHHbie, npeo6pa3ya MHoroKpaTHyfo 
nepecbiriKy b OAHOKpaTHyio nepecbiriKy. Em,e 
OAHoro cooSmeHMe npoTOKona IFMP-C, 
coo^meHMe "yflariMTb AepeBo", ncnonb3yeTCfl 
Ana yAaneHMfl Bcex BeTBew, coBMecmo 
Mcnonb3yiOLAMX oahm m Te xe bxoah bie AaHHbie. 
flpyroe coo6meHMe npoTOKona IFMP-C, 
coo^LneHne "nepeiviecTMTb nepexoA," 
ncnonb3yeTCfl Ana M3MeHeHnq cymecTByioLneM 
BbixoAHOM HHc|DopMau l HM Ana cyiAecTByKouj.eM' 
BeTBM flonoriHMTeribHbie coo6i_u,eHMfi npoTOKona 
IFMP-C, cooSiAeHMe "nonyHMTb CTaTMCTMKy 
AepeBa", Mcnorib3yeMoe Ana nonyneHMfl 
CTaTMCTMKM Anfl nepeAaiOLAMX y3noB, bxoah bie 
AaHHbie KOTopbix onpeAeneHbi, m coo6"LU,eHM?i 
"cHMTaTb nepexoA", Mcnorib3yeivibie nn* u,eneM 
AMarHOCTMKM m omaAKM, no3BorijRfOT IFMP-C 
KOHTponnepy nonynaTb AaHHbie 060 Bcex 
BeTB?ix nepecbiriKM Ana AaHHoro IFMP-C 
ncnoriHMTenbHoro ycTpowcTBa. 

Coo6ii^eHMe "Ao6aBMTb nepexoA" n 
coo^LneHMfi 3anpoca "yAanMTb nepexoA" 
npeACTaBJiflioT coSom coo^ii^eHMfl npoTOKona 
IFMP-C, KOTopbie Mcnorib3yioT oamh m tot we 
cjDOpMaT 1200 coo6LAeHMfi (ho MMeHDT pa3Hbie 
Tunbi coo6meHnCi), noKa3aHHbifi Ha dpwr. 18a. KaK 
noKa3aHO Ha cj3nr.18a, cfcopMaT 1200 coo6i_L4eHna 
3anpoca "AOoaBMTb/yAanMTb nepexoA" 
npoTOKona IFMP-C MMeeT o6o6~meHHbiM' 
cjDopMaT, KaK onMcaHO Bbiwe co ccbinKaMM Ha 
a>Mr.15b c noneivi 1030 "Teno coo6Ln,eHMfi", 
BKrifOHa 10114 mm cneAytoLL^Me nona: none 1201 
"MAeHTM4)MKaTop BXOAHoro MHTep0eMca", 
16-6MTOBoe none 1202 "BXOAHoe 
npeALuecTBOBaHMe", 16-6MTOBoe none 1204 
"BXOAHbie cjDnarM", 32-6MTOBoe none 1206 
"MAeHTMcjDMKaTop BbixoAHoro MHTepcf)eMca", 
24-6MTOBoe pe3epBHoe none 1208, 8-6MTOBoe 
none 1210 "AnMHa KniOHa", 8-6MTOBoe none 
1212 "AnMHa BbixoAHoro 3aronoBKa", 8-6MTOBoe 
none 1214 "AnMHa yAaneHM^", 8-6MTOBoe none 
1216 "TMn npeoo"pa30BaHMfi", 8-6MTOBoe none 
"AnMHa AaHHbix npeo6pa30BaHMfl", 32-6MTOBoe 
none 1222 "o6pa6oTKa KanecTBa 
o6cny>KMBaHMJR", none 1224 "AaHHbie Kmona" 
npeABapMTenbHO onpeAeneHHOM nnMHbi, none 
1225 "MacKa BXOAHoro KniOHa" npeABapMTenbHO 
onpeAeneHHOM AnMHbi, none 1228 "BbixoAHbie 
AaHHbie 3aronoBKa" npeABapMTenbHO 
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onpeAeneHHOM AnMHbi m none 1230 "AaHHbie 
npeo6pa30BaHM^". 

nonfl, npeACTaBneHHbie Ha cjDMr.18a (MHbie, 
neM noK33aHHbie Ha 4)nr.15b norm o6o6meHHoro 
3aronoBKa npoTOKona IFMP-C), onMcaHbi HM>Ke. 
ripMCBoeHHoe IFMP-C McnonHMTenbHbiM 
ycTpoMCTBOM m nony^eHHoe c noMoii^bio 
coo^meHMM nepeHHfl MHTepcjDeMCQB npoTOKona 
IFMP-C none "MAeHTMcjDMKaTop BXOAHoro 
MHTepcjDeMca" 1201 yHMKanbHbiM o6pa30M 

MAeHTMCjDMUMpyeT KOHKpeTHbIM BXOAHOM 

MHTepcjDeMC, K KOTOpOMy OTHOCMTC?! BXOAH a^l 

BeTBb. none 1202 "BXOAHoe npeflLuecTBOBaHne", 
b KOHKpeTHOM BapMaHTe ocyLAecTBneHMfi 
npeACTaBn^fomee co6om 1 6-6MTOBoe ^Mcno 6e3 
3HaKa, o6o3HaMaeT npeALuecTBOBaHMe, 
npMCBoeHHoe BeTBM. ripM cpaBHeHMM bxoaalumx 
naKeTOB c BXOAHbiMM KnionaMM Knion c caMbiM 
HM3KMM npeALuecTBOBaHMeM CpaBHMBaeTCfl 
nepBbiM. EcnM 6onee OAHoro aneMeHTa MMeioT 
OAMHaKOBoe npeALuecTBOBaHMe, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO MoweT Bbi6paTb 
nK>6yfo M3 cpaBHMBaeMbix BeTBeM A^fl 
nepecbinKM naKeTa. none 1204 "BXOAHbie 
cjDnarM", Mcnonb3yeMoe An^ bxoahom BeTBM, m 
cjDnarM, yKa3aHHbie b stom none, Mcnonb3yioTCfl 
Ann o6o3HaMeHM?i koh KpeTHoro a^ctbmh, 
KOTopoe Aon>KHO 6biTb npeAnpMH^TO, ecnM 
naKeTbi cornacoBaHbi c stmm nepeAaiou^MM 
y3noM. npMMepaMM TaKoro a^^ctbm^, 
o6o3HaneHHbiMM TaKMMM cjDnaraMM, MoryT 
cny>KMTb cneAyK)iAMe: "nepeAana ynpaBneHMfl 
BHM3" - noMCK Ha cneAyioLi^eM ypoBHe 
npeALuecTBOBaHMe nocne nepeAa^M naKeTa, 
BMecTo 3aBepnieHMfi; M oT6pacbiBaHMe" - 
MTHopMpoBaHMe Bcex naKeTOB, KOTopbie 
cornacoBaHbi c stmm BXOAHbiM y3noM. none 
1206 "MAeHTMcjDMKaTop BbixoAHoro MHTepcj^ePica" 

yHMKanbHbiM 06pa30M MAeHTMCfDML^MpyeT 

MHTepcjDeMC, npeAHa3HaneHHbiM Ans^ 
Mcnonb30BaHMfl Ana nepeAaHM naKeTa. 
Pe3epBHoe none 1208, KOTopoe iwoxeT 6biTb 
3ape3epBMpoBaHO Ann Mcnonb30BaHM^ b 
SyAyLL^eM, b KOHKpeTHOM BapMaHTe 
ocymecTBneHMfl MO>KeT 6biTb ycTaHOBneHO 
nepeAaioL^MM y3noM Ha Hynb, m MmopMpyeTcn 
npMeMHbiM ysnoM, ecnM 3to none He 
Mcnonb3yeTca. none 1210 "AnMHa Kmona", 
npeACTaBnaioLnee co6om b KOHKpeTHOM 
BapMaHTe ocyi_uecTBneHM?i 8-6MTOBoe uenoe 
HMcno 6e3 3HaKa, onpeAenseT A^HHy nons 1224 
"AaHHbie BXOAHoro Kmona" m nona 1226 "MacKa 
BXOAHoro KnioHa" b 6aMTax. none 1212 "AnMHa 
BbixoAHoro 3aronoBKa", npeACTaBnflioLJ^ee co6om 
b KOHKpeTHOM BapMaHTe ocymecTBneHMfl 
8-6MTOBoe u,enoe MMcno 6e3 3HaKa, onpeAen^eT 
AnMHy nona 1228 "AaHHbie BbixoAHoro 
3aronoBKa" b 6aMTax. none 1214 "AnMHa 
yAaneHMfl", npeACTaBnaiOLAee co6om 8-6MTOBoe 
i4enoe HMcno 6e3 3HaKa, onpeAen^eT HMcno 
6aMTOB An?i yAaneHM^ ot Hanana naKeTa, 
npe>KAe neM npMMeH^Tb npeo6pa30BaHMe, 
yKa3aHHoe b none 1230 "AaHHbie 
npeo6pa30BaHnsq". 

none 1216 "TMn npeo6pa30BaHMfl" 
onpeAenaeT Tun MOAMcjDML^MpoBaHMjq (HanpMMep, 
He MOAMcjDMi^MpoBaTb, npeo6pa30BaTb IP- naKeT 
b IFMP- naKeT TMna 1, IP-naKeT b IFMP- naKeT 
TMna 2, IFMP- naKeT TMna 1 b IP- naKeT, 
IFMP- naKeT TMna 2 b IP-naKeT, CTaHAapTHaa 
IP-nepecbinKa, yceneHMe naKeTa MnM MHbie 

M3MeHeHMfl), KOTOpoe AOJ~l>KI-IO 6blTb 

ocyii^ecTBneHO nepeA nepeAaneM naKeTa. 
HeKOTopbie TMnbi npeo6pa30BaHMM Tpe6yioT 
Mcnonb30BaHM?i AaHHbix, KOTopbie He flBnaioTCfl 
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nacTbK) naKeTa, tbk hto gth Tpe6yeMbie AaHHbie 
npeflycMaTpuBafOTCfl b none 1230 "AaHHbie 
npeo6pa30BaHi/m". Bonee KOHKpeTHO 
npeo6pa30BaHne Tuna "IP- naKeT b IFMP- naKeT 
Tuna 1 (nnn 2)" oGecneMMBaeT npeo6pa30BaHne 
M3 npoTOKona IPv4 (nnn mhom Bepcnn IP 
naKeTa) b MHKancynau,Hio Ana noTOKa IFMP 
npoTOKona Ti/ina 1 (nnn 2), KaK paccMOTpeHO 
BbiLue. npeo6pa30BaHne Tuna "IFMP- naKeT 
Tuna 1 (nnn 2) b IPv4- naKeT" o6ecnennBaeT 
npeo6pa30BaHne naKeTa, npHXOAamero KaK 
IFMP- naKeT Tuna 1 (nnn 2) b IPv4- naKeT c 
ncnojib30BaHneM nous 1230 "AaHHbie 
npeo6pa30BaHna" ppn BoccTaHOBneHHa 
yAaneHHbix nonew, a TaioKe ob"HOBneHHa 
KOHTporibHOM cyMMbi TTL h IP-3aronoBKa. Tun 
npeoo"pa30BaHHfl "cTaHAapTHaa IP-nepecbiriKa" 
yMeHbiuaeT TTL b IP-3aronoBKe h o^HOBnaeT 
KOHTporibHyfo cyMMy IP 3aronoBKa. Tun 
npeo6pa30BaHnn "yceneHne naKeTa" 
orpaHMHUBaeT pa3Mep naKeTa flo BenHHHHbi, 
onpeAeneHHoCi b none 1230 "AaHHbie 
npeo6pa30BaHMfl", nepeAaBaeMbiMM flaHHbiMH. 

KaK noKa3aHO Ha cf)nr. 18a, none 1218 
"AnnHa AaHHbix npeo6"pa30BaHna" 
npeACTaBnaeT coooh 8-6HTOBoe i4enoe nncno, 
onpeAeriflHDLnee AnnHy nona 1230 "AaHHbie 
npeo6pa30BaHw;i", KOTopoe BKmoneHO b cfcopiviaT 
1200 coo6"LneHHa "AoSaBHTb/yAanHTb nepexoA". 
Ecjim npeo6pa30BaHixie He TpeoyeT 
AonoriHMTeribHbix AaHHbix b none 1230 "AaHHbie 
npeo6pa30BaHH^", to none 1218 "flrnHa flaHHbix 
npeo6pa30BaHHa" ycTaHOBJieHO Ha Hyrib. none 
1222 "oSpaooTKa KanecTBa o6cny>KHBaHMa" 
yKa3biBaeT, KaKHM ocpa30M naKeTbi, 
comacoBaHHbie c BeTBbio, AOJi>KHbi 
o6pa6aTbiBaTbcn IFMP-C HcnonHHTenbHbiM 
ycTpoMCTBOM. none 1224 "BXOAHbie AaHHbie 
KJifona", AnnHa KOToporo onpeAenaeT noneivi 
1210 "AnnHa KJifona", coAep>KHT AaHHbie, 
KOTopbie cpaBHUBafOTca c bxoa^u4hm naKeTOM 
Ana ycTaHOBneHHa coBnaAeHHa AaHHbix Ana 
y3na nepecbiriKM. flaHHbie b none 1224 "AaHHbie 
KiifOHa" BKnhOHahOT b ce6a HHc£opMau,Hio ypoBHa 
nnHMH CBFI3M, b tom nncne MAC-aApec, 
MHcpopMai^HK) ypoBHa 3, b tom nncne GP-aApec 
h t.a none 1226 "MacKa icmona", AnnHa 
KOToporo onpeAenaeTca noneM 1210 "AnnHa 
KnfOHa", ncnonb3yeTca Ana onpeAeneHHa 
cooTBeTCTByraLUMX Ghtob AaHHbix Knfona npn 
cpaBHeHnn HHcjDopMau,kiM b none 1224 "bxoah bie 
AaHHbie KnHDHa" c BXOAaiUHM naKeTOM. none 
1228 "BbixoAHbie AaHHbie 3aronoBKa", AnnHa 
KOToporo onpeAenaeTca noneM 1212 "AnnHa 
BbixoAHoro 3aronoBKa", coAep>KHT 3aronoBOK (b 
TunoBOM cnynae MHcjDopMaL^nfo Ha ypoBHe nMHMM 
CBA3H, TaKyio KaK MAC-3aronoBOK Ha 
MHTepcpeMce Ethernet, nnn VPI/VCI Ha ATM 
MHTepcjDeMcax), KOTopaa Aon>KHa 6biTb 
npucoeAHHeHa k naKeTy, npe>KAe neM oh 6yAeT 
nepeAaH. KaK ynoMHHanocb Bbime, none 1230 
"AaHHbie npeo6pa30BaHHfl" coAep>KaT AaHHbie, 
Heo6xoAHMbie Ana BbinonHeHHa KOHKpeTHoro 
npeo6pa30BaHna. flna npeo6pa30BaHHa Tuna 
"IFMP- naKeT Tuna 1 (nnn 2) b Ipv4- naKeT" 
AaHHbie b none 1230 "AaHHbie npeo6pa30BaHM?i" 
aHanorMHHbi MAeHTUcjDHKaTopaM noTOKa, 
noKa3aHHbiM Ha cfcMr.7a (nnn Ha cjDMr.7bfln^ Tuna 
2 noTOKa, sa HCKntoneHHeM Toro, hto nona "Tun 
o6cny>KMBaHMfl" h "npoTOKon" MoryT 6biTb 
3ape3epBMpoBaHbi b HeKOTopbix BapnaHTax 
ocyu^ecTBneHMa). Ecnn npeo6pa30BaHne 
"yceneHne naKeTa" onpeAeneHO TaK, hto 
KOHKpeTHaa Konna naKeTa nepeAaeTca 
KOHKpeTHOMy aApecaTy, to AaHHbie 1240 b none 
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1230 "AaHHbie npeo6pa30BaHna" BKnioHatoT b 
ce6a 16-6nTOBoe pe3epBHoe none 1242, 
KOTopoe MoxeT 6biTb ycTaHOBneHO b Hynb 
nepeAaTHUKOM, m 6yAeT nrHopupoBaTbca 
npuHMMaiOLUMM V3noM, n 16-6nTOBoe none 1244 
"AnnHa yceHeHun", KaK noKa3aHO Ha cf)Mr.18b. 
none 1244 "AnnHa yceneHMa" yKa3biBaeT 3 KaKoe 
KonnnecTBO 6aMTOB naKeTa Aon>KHO 6biTb 
nepeAaHO c MHTepqbeMca. Ecnn npuxoAai^HM 
naKeT AriMHHee, neM sto nucno, to oh 
coKpamaeTCfl ao stom atiuhn. TaKaa AnnHa 
yceneHna npeACTaBnaeT cooofi nucno 6a^TOB, 
nonynaeMoe nocne yAaneHna HeKOToporo nucna 
6aMTOB, m He BKnKDHaeT b ce6a BbixoAHoro 
3aronoBKa, KOTopbiw MO>KeT 6biTb 
AononHHTenbHO BB©A eH - 

Ecnn coo6Li^eHne 3anpoca 

"AoSaBMTb/yAannTb nepexoA" npoTOKona 
IFMP-C HMeeT c^nar PLEAS E_ACK, 
ycTaHOBneHHbiti b ero none 1020 "cjDnarn", m 
onepau.ua ocym,ecTBneHa ycneniHO, to IFMP-C 
ncnonHMTenbHoe ycTpoMCTBO B03Bpau^aeT 
OTBeTHoe cooGuneHne 1250 "AOoaBHTb/yAanHTb 
nepexoA" npoTOKona IFMP-C c qtopMaTOM, 
noK33aHHbiM Ha cjDnr.ISc, MMeiou^ee cfnar ACK, 
ycTaHOBneHHbiM b ero none 1020 "Qbnarn", c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapnTenbHO onpeAeneHHoe 3HaHeHne, 
yKa3biBaK3U4ee OTcyTCTBue olum6kh. KaK 
noKa3aHO Ha cjDnr. 1 8c, OTBeTHoe coo6u4eHne 
MMeeT nona 3aronoBKa, npucymne 
o6o6meHHOMy coo6LneHMio npoTOKona IFMP-C, 
npuneM Teno coo6LL;eHMa coAepxnT 1 6-6nTOBoe 
pe3epBHoe none 1252 m 1 6-6nTOBoe none 1254 
"BbixoAHOM OTcneT". Pe3epBHoe none 1252 
3ape3epBnpoBaHO Ana oyAyLnero 
Mcnonb30BaHMa, moxgt 6biTb ycTaHOBneHO 
nepeAaTHUKOM b Hynb m npn stom nrHopupyeTca 
npneMHMKOM. l~lone 1254 "bwxoahom OTcneT", 
npeACTaBnaiomee coGom L4enoe nucno 6es 
3HaKa, coAep>KHT nucno BbixoAHbix BeTBePi, 
KOTopbie coBMecTHO ncnonb3yHDT OAHy m Ty >Ke 
BXOAHyto MHcjDopMau.nio, nocne npuMeHeHuia 
TeKymeCi onepau.nn (ecnH OTcneT BeTBeCi paBeH 

1 , TO MMeeT MeCTO BeTBb OAHOKpaTHOM 

nepeAaHM; ecnH OTcneT BeTBen 6onee 1, to 
HMeeT MecTO BeTBb MHoroKpaTHoPi nepeAann). 
TaKoe none 1254 ncnonb3yeTca IFMP-C 
KOHTponnepoM Ana o6ecneneHna npoBepKM 
cooTBeTCTBMa cocToaHMa BeTBeM nocne Kax<AOH 
onepau.nn. 

Ecnn cooGmeHHe 3anpoca 

"Ao6aBHTb/yAanHTb nepexoA" npoTOKona 
IFMP-C Sbino HeycneiUHbiM, to IFMP-C 
HcnonHHTenbHoe ycTponcTBO nepeAaeT 
coo^meHHe oluh6ok ' 'Ao6a b h t b/yAan h Tb 
nepexoA" npoTOKona IFMP-C. CooGmeHHe 
oluh6ok coAep>KHT IFMP-C 3aronoBOK, b 
kotopom coAep>KHTca to >Ke caMoe none 1022 
"HAeHTHqbHKaTop onepau.HH", hto h b 
cooTBeTCTByfomeM coo6iAeHHH 3anpoca, b none 
"cjonarn" ycTaHOBneH cjDnar NACK, a b none 1018 
"koa" ycTaHOBneH Ha 3HaneHHe, yKa3biBaHDLnee 
B KanecTBe npHHHH c6oeB 
cneAytoL^He: oahh H3 
MHTepqbeMCOB 
bxoah aa AnnHa Kniona 
MaKCHManbHoe 3HaHeHHe, 
I FMP-C HcnonHHTenbHbiM 
ycTpoHCTBOM \ BbixoAHoe npeo6pa30BaHHe He 
noAaep>KHBaeTca nnn He pacno3HaeTca IFMP-C 
HcnonHHTenbHbiM vctpohctbom; IFMP-C 
HcnonHHTenbHoe ycTponcTBO HMeeT 

HeAOCTaTOHHO pecypcoB Ana 3aBepiueHHa 
3anpoca; HMeeTca Apyraa BeTBb c TeM >Ke 



npHHHHy OLUH6KH. 

mo>kho yKa3aTb 

HASHTHCjDMKaTOpOB 

HeAencTBHTeneH; 
Sonbiue, neM 
noAAep>KHBaeMoe 
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CaMbIM BXOflHbIM KJ1HDHOM, HO C APY™Mn 

cfcnaraMn; napaMeTpbi KanecTsa oGcnyxnBaHnfl 
HeAeMCTBMTeribHbi nnn He noAAep>KnBaioTCfl 
IFMP-C ncnoriHUTenbHbiM ycTponcTBOM; 

BXOflHOM KTIKDH HJ1M BXORHSn MaCKa He 

noAO,ep>KHBaKyrcfl IFMP-C ncnonHMTenbHbiM 

yCTpOMCTBOM; KOHKpeTHafl BeTBb, KOTopyra 

Heo6xoflHMO Ao^aBMTb, y>Ke cymecTByeT b 

IFMP-C ncnonHMTejibHOM ycTponcTBe; 

KOHKpeTHan BeTBb, KOTopyio Heo6xoAHMO 

yAariHTb, He cymecTByeT b IFMP-C 

MCnOJIHMTeJIbHOM yCTpOMCTBe; KOHKpeTHafl 

nojibaoBaieribCKa^ ou_ino"Ka npermTCTByeT 
3aBepLueHMK) 3anpoca nnn APyrne npuHWHbi . 

KaK noKa3aHO Ha cfnr.lSd, cooo"meHne 1260 
3anpoca "yAannTb flepeBo" npoTOKona IFMP-C 

MMGGT C|DOpMaT C006LL^eHH5R 3 COAep>KaLHHM 

MHorne H3 nonen, onucaHHbix co ccbinKaMn Ha 
a>nr.18a. OopiviaT cooGLneHna 1260 3anpoca 
"yAannTb AepeBo" npeACTaBnaeT co6on 
o6o6LAeHHbii?i cfropMaT, paHee onncaHHbin co 
ccbiriKaMM Ha cf)nr.15b, npnneM none 1030 "Teno 
cooo"LneHMfl" BKnioHaeT cneAyioLAne nona: none 
1201 "MAeHTUcjDMKaTop BXOAHoro nHTepcfienca", 
none 1202 "BXOAHoe npeALiiecTBOBaHne", none 
1204 "BXOAHbie cfxnarn", 56-6nTOBoe pe3epBHoe 
none, none 1210 "AnnHa mifOHa", none 1224 
"BXOAHbie AaHHbie Kntona" npeABapnTenbHO 
onpeAeneHHon AnnHbi n none 1226 "MacKa 
BXOAHoro KnHDHa" npeABapnTenbHO 

onpeAeneHHOM flnnHbi. 

none 1201 "nAeHTncjonKaTop BXOAHoro 
MHTepcpeMca" yHMKanbHbiM o6pa30M 

onpeAen^eT BXOAHon nHTepcpenc, k KOTopoMy 

OTHOCnTCfl BXOAHafl BeTBb (KOTOpOMy 

npnHaAne>KMT flepeBo, noAnewaiAee yflaneHMio). 
rione 1224 "BXOAHbie AaHHbie Kntona" 
o6ecnennBaeT AaHHbie, KOTopbie cpaBHnBaHDTCfl 
c bxoaalahm coo6LU,eHneivi, HTo6bi onpeAenMTb, 
cornacoBaHbi nn ohh c nepecbinaioLAMM y3noM, 
noAne>KaiAMM yAaneHUHD, a none 1226 "MacKa 
BXOAHoro Kmona" onpeAenaeT 

cooTBeTCTByHDii^ne 6nTbi A^HHbix KnKDHa npn 

CpaBHeHMH BXOAHblX flaHHblX KTIKDHa C BXOflHLUMM 

naKeTOM. Pe3epBHoe none 1262 
3ape3epBMpoBaHO Ana ncnonb30BaHnfl b 
6yAyLU,eivi 3 MO>KeT ycTaHaBnuBaTbca Ha Hynb 
nepeAaTHUKOM n nrHopupyeTcs npn stom 
npneMHUKOM. 

Ecnn coo6LAeHne 3anpoca "yAannTb AepeBo" 
npoTOKona IFMP-C nMeeT cfcnar PLEAS E_ ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarn", n 
onepai_iHfl ocyLuecTBneHa ycneniHO, to IFMP-C 
ncnonHMTenbHoe ycTponcTBO B03BpamaeT 
OTBeTHoe coo6Li^eHne "yAannTb AepeBo" 
npoTOKona IFMP-C, KOTopoe npeACTaBnaeT 
co6on nonfl 3aronoBKa npoTOKona IFMP-C (KaK 
noKa3aHO Ha cpnr.15b, ho 6e3 nona "Teno 
coo6LAeHM5R"), c cj^naroM ACK, ycTaHOBneHHbiM b 
ero none 1020 "ctDnarn", n c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapnTenbHO 
onpeAeneHHoe 3HaneHne, yKa3biBanDLnee 
OTcyTCTBue oluh6km. Ecnn coo6u^eHne 3anpoca 
"yAannTb AepeBo" HeycnewHO, to IFMP-C 
ncnonHHTenbHoe ycTponcTBO B03BpamaeT 
cooTBeTCTBytoLAee coo6LneHwe olum6kh, KOTopoe 
npeACTaBnfieT coGon nonn 3aronoBKa 
npoTOKona IFMP-C (KaK noKa3aHO Ha cfcnr.15b, 
ho 6e3 nona "Teno coo6u4eHnfl"), c cfcnaroM 
NACK, ycTaHOBneHHbiM b ero none 1020 
"cftnarn", n c noneM 1018 "koa", ycTaHOBneHHbiM 
Ha npeABapnTenbHO onpeAeneHHoe 3HaneHne, 
yKa3biBahOLnee npunnHy co~oa (b KanecTBe 
KOTopbix MoryT 6biTb cneAyioLAne: 

HeAeMCTBMTenbHbIM MAeHTMCjDHKaTOp 
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MHTepcjDewca, He cymecTByeT BeTBb c bxoahhm 
KnKJHOM, KaK onpeAeneHO b 3anpoce; APyras 
BeTBb cymecTByeT c TeM >Ke BXOAHbiM KnhDHOM, 
KaK onpeAeneHO, ho c Apyri/iMM c{pnaraMM, m T.n.). 

Ha c|3nr. 18c noKa3aHa CTpytcrypa coo6u4eHMfl 
3anpoca 1300 "nepeMecTMTb nepexoA" 
npoTOKona IFMP-C, coAep>KaLnee MHorne v\3 
noneM, onMcaHHbix co ccbinKaMM Ha cj3nr.18a. 
OopMaT cooGLAeHMfl 1300 3anpoca 
"nepeMecTMTb nepexoA" npeACTaBnaeT co6om 
o6o6LAeHHbii?i cjoopMaT, paHee onucaHHbix co 
ccbinKaMU Ha cjDnr.1 5b, npuneM none 1030 "Teno 
coo6u4©HMfi" BKnionaeT cneAyKJLAne nonyi: none 
1201 "MAeHTHcfcuKaTop BXOAHoro MHTepcjDeMca", 
none 1202 "BXOAHoe npeAiuecTBOBaHne", none 
1204 "BXOAHbie cjpnarn", 32-6MTOBoe none 1303 

"CTapbIM MAeHTMCjDHKaTOp BbixoAHoro 

HHTepcjDePica", 24-6nTOBoe pe3epBHoe none 
1304, 8-6nTOBoe none 1210 "AnnHa KniOHa", 
8-6nTOBoe none 1398 "AnnHa CTaporo 
BbixoAHoro 3aronoBKa", 8-6nTOBoe none 1310 
"cTapaa AnnHa yAaneHnFi", 8-6nTOBoe none 
1312 "cTapbiM Tun npeo6pa30BaHi/m", 8-6nTOBoe 
none 1314 "AnnHa CTapbix AaHHbix 
npeo6pa30BaHHfl", 32-6nTOBoe none 1318 
"cTapaa o6pa6oTKa KanecTBa o6cny>KnBaHHJR", 
32-6nTOBoe none 1320 "nAeHTncjpnKaTop HOBoro 
BbixoAHoro nHTepcjDenca", 32-6nTOBoe 
pe3epBHoe none 1322, 8-6nTOBoe none 1324 
"AnnHa HOBoro BbixoAHoro 3aronoBKa", 
8-6nTOBoe none 1326 "HOBafl AnnHa yAaneHMfl", 
8-6nTOBoe none 1328 "HOBbin Tnn 
npeo6pa30BaHMfl", 8-6nTOBoe none 1330 "AnnHa 
HOBbix AaHHbix npeo6pa30BaHna", 32-6nTOBoe 
none 1334 "HOBa?i o6pao~OTKa KanecTBa 
o6cny>KnBaHnfl", none 1224 "BXOAHbie AaHHbie 
Kniona" npeABapnTenbHO onpeAeneHHon AnnHbi, 
none 1226 "MacKa BXOAHoro Kmona" 
npeABapnTenbHO onpeAeneHHon AnnHbi, none 
1340 "AaHHbie CTaporo BbixoAHoro 3aronoBKa" 
npeABapnTenbHO onpeAeneHHon AnnHbi, none 
1342 "cTapbie AaHHbie npeo6pa30BaHnfl" 
npeABapnTenbHO onpeAeneHHon AnnHbi, none 
1344 "AaHHbie HOBoro BbixoAHoro saronoBKa" 
npeABapnTenbHO onpeAeneHHon AnnHbi, none 
1346 "HOBbie AaHHbie npeo6pa30BaHnfl" 
npeABapnTenbHO onpeAeneHHon AnnHbi. 
MHorne n3 3Tnx nonen onncaHbi Bbinie co 
ccbinKaMn Ha c(:nr. 18a, a Apyrne ns nonen 
coo6iAeHnfl 3anpoca 1300 "nepeMecTnTb 
nepexoA" nerKO noHfiTb, ynnTbiBaa to, hto 
3HaneHnfi nonen, onpeAen^fomne BbixoAHbie 
AaHHbie CTapow BeTBH, 3aMeH*iK)TC£i 3HaneHnaMM 
nonen, onpeAenatoLL^nx BbixoAHbie AaHHbie 
hobom BeTBn, 3aHMMaioLAen MecTO CTapon 
BeTBn. 

Ecnn coo6LAeHne 3anpoca "nepeMecTMTb 
nepexoA" npoTOKona IFMP-C nMeeT cpnar 
PLEASE_ ACK, ycTaHOBneHHbin b ero none 
1020 "o>narn", n onepaL^nfl ocyLAecTBneHa 
ycneniHO, to IFMP-C ncnonHnTenbHoe 
ycTponcTBO BOSBpau4aeT OTBeTHoe coo6LAeHne 
"nepeMecTnTb nepexoA" npoTOKona IFMP-C, 
KOTopoe nMeeT tot we cjDopMaT 1250, hto n 
OTBeTHoe coo6u4eHne "Ao6aBnTb/yAannTb 
nepexoA" npoTOKona IFMP-C (KaK noKa3aHO Ha 
qbnr.ISc), c cpnaroM ACK, ycTaHOBneHHbiM b ero 
none 1020 "cjDnam", n c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapnTenbHO 
onpeAeneHHoe 3HaneHne, yKa3biBaioLAee 
OTcyTCTBne OLunSKn. Ecnn coo6"LueHne 3anpoca 
"nepeMecTnTb nepexoA" 6e3ycneiuHO, to 
IFMP-C ncnonHnTenbHoe ycTponcTBO 
B03BpaLAaeT cooTBeTCTByHDii^ee cooGmeHne 
OLun6Kn, KOTopoe npeACTaBnaeT co6on nonn 
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3aronoBKa npoTOKona IFMP-C (KaK noKa3aHO Ha 
cjDHr. 15b, ho 6e3 nonfl "Teno coo6LLieHMa"), c 
cjonaroM NACK, ycTaHOBneHHbiM b ero none 
1020 "cjDJiarM", n c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 
onpeAeneHHoe 3HaHeHMe, yKa3biBafou^ee 
npuHUHy c6oa (b KanecTBe KOTopbix MoryT 6biTb 
cneAyraLAne: HeAeMCTBMTenbHbiPi 
MAeHTUcjDMKaTop MHTepcjDetica, AnnHa BXOAHoro 
Kiifona 6onbLue, HeM MaKCMManbHaa 
noAAep>KMBaeMaa Ann Ha, HeAOCTaTOHHbie 
pecypcbi b IFMP-C ncnoriHUTejibHOM 
ycTpoficTBe, BbixoAHoe npeo6pa30BaHne He 
noAAepxuBaeTCfl mjih He pacno3HaHO, He 

CyLL^eCTByeT BeTBb C BXOAHbIM KJ1HDHOM, K3K 

onpeAeneHO Ana mcxoahom BeTBM b 3anpoce; 
McxoAHaa BeTBb He cymecTByeT, n hm OAHa 
BeTBb He cornacyeTca c hobom BeTBbio; Apyraa 
BeTBb cymecTByeT c TeM >Ke bxoahnm KnioHOM, 
KaK onpeAeneHO, ho c APyrnMH qtmaraMM, 
napaMeTpbi KanecTBa o6cny>KMBaHMa 
HeAewcTBHTeribHbi mjim He noAAep>KMBaiOTca, 
cnei4m£MHecKafl nonb30BaTenbCKaa oujMo'Ka 
npenfiTCTByeT 3aBepLueHMto 3anpoca m T.n.). 

Eii^e oaho coo6m,eHMe npoTOKona IFMP-C, 
coo^LAeHne "nojiynnTb CTaTMCTMKy AepeBa", 
Mcnorib3yeTca IFMP-C KOHTponnepoM Ann 
onpeAerieHMfl Toro, KorAa y3nbi 6"onbi_ue He 

MCnOflb3yfOTC^, T3K HTOO"bl 3TM y3J1bl MO>KHO 6blTIO 
BOCCTaHOBHTb. IFMP-C MCnOJIHMTeJlbHOe 

ycTpoMCTBO noAA©P>KHBaeT cneTHMK, BeAyLU,MM 
OTcneT nocTO^HHO, noKa y3en Mcnonb3yeTca Ana 
nepecbiriKH naKeTa. TaKOM y3en coxpaHaeTca 
Ana Ka>KAoro AepeBa, TaK KaK Ka>KAaa BeTBb 
TaKoro flepeBa 6yA©T ncnorib30BaTbCfi oaho m to 
>Ke muctio pa3. KaK bmaho M3 cf)Mr.19a, 
coo6meHMe "nonynnTb CTaTHCTHKy AepeBa" 
npoTOKona IFMP-C oSoSmeHHbiM cfropMaT, 
paHee onMcaHHbiM co ccbimaMM Ha <£nr. 15b, 
npuneM none 1030 "Teno cooc'LiJ.eHMa" BKnfonaeT 
nepeneHb HHcjoopMaL^M, BicnronaioLiieM b ce6a b 
KOHKpeTHOM BapMaHTe ocyLnecTBneHna AaHHbie 
AepeBa: none 1402 "AaHHbie 1 AepeBa", none 
1402 "AaHHbie 2 AepeBa". flononHMTenbHbie 
nona "AaHHbie AepeBa" MoryT 6biTb BKnioMeHbi b 
nepeneHb, coAep>KaLLiMMca b none 1030 "Teno 
coo6meHMn". Ha c£nr.19b noKa3aHa CTpyKTypa 
1406 nona "AaHHbie AepeBa", b kotopom 
ncnonb3yioTCfl Bee nona AaHHbix AepeBa. 
Ka>KAaa CTpyKTypa nona "AaHHbie AepeBa" 
BKnionaeT cneAyHDLLiMe nona: none 1201 
"MAeHTMcjDMKaTop BXOAHoro MHTepcjDeCica", none 
1202 "BXOAHoe npeALuecTBOBaHne", none 1204 
"BXOAHbie cf)narn", 40-6nTOBoe pe3epBHoe none 
1408, none 1210 "AnnHa Kmona", 18-6nTOBoe 
none 1410 "pa3iwiep 3anncn", 64-6nTOBoe none 
1412 "OTcneT Mcnonb30BaHMa", none 1224 
"BXOAHbie AaHHbie Kntona" npeABapMTenbHO 
onpeAeneHHoe AnnHbi m none 1226 "MacKa 
BXOAHoro Kntona" npeABapMTenbHO 

onpeAeneHHoe AnnHbi. none 1201 
"MAeHTMcjDMKaTop BXOAHoro HHTepcfcefica" 
yHMKanbHbiM oo"pa30M onpeAenaeT bxoahom 

MHTepcf>eMC, K KOTOpOMy OTHOCMTCa BXOAHaa 

BeTBb (Ana kotopom Aon>KHa 6biTb nonyneHa 
CTaTMCTMKa AepeBa). Pe3epBHoe none 1408 
3ape3epBnpoBaHO Ana Mcnonb30BaHMfl b 
oyAyLAeM, MO>KeT 6biTb ycTaHOBneHO b Hynb 
nepeAaTHUKOM m npn stom 6yAeT 
nrHopupoBaTbca npneiviHMKOM. none 1410 
"pa3Mep 3anMCM", KOTopoe noKa3biBaeT pa3Mep 
KOHKpeTHOM 3anncn AepeBa (Hanpniviep, b none 
1402 "AaHHbie 1 AepeBa"), ncnonb3yK)Tca Ana 
OTbicKaHna Hanana cneAyioLAen 3anncn AepeBa 
(Hanpniviep, b none 1404 "AaHHbie 2 AepeBa"). 
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none 1412 "OTcneT ncnonb30BaHna" 
npeACTaBnaeT cooofi 64-6nTOBoe i4enoe nucno 
6e3 3HaKa, KOTopoe nonynaeT npupameHne 
BcaKMCi pa3, KorAa IFMP-C ncnonHHTenbHoe 
ycTpoMCTBO ncnonb3yeT KOHKpeTHoe flepeBO flna 
nepecbinKH naKeTa. B 3anpocHOM cooGLneHMM 
none 1412 "OTcneT ncnonb30BaHHfl" 
ycTaHaBnnBaeTca b Hynb nepeAaTHMKOiwi v\ npn 
3TOM 6yAeT nrHopupoBaTbca npneiviHMKOM. 
OcTanbHbie nona He onucaHbi 3Aecb, nocKonbKy 
ohm 6binn onucaHbi Bbiiue co ccbinKaMM Ha 
cfcnr.18a. 

Ecnw cooGmeHMe 3anpoca 1400 "nonynnTb 
CTaTMCTHKy AepeBa" npoTOKona IFMP-C MMeeT 
cfnar PLEAS E_ ACK, ycTaHOBneHHbiM b ero 
none 1020 "cpnarM", v\ onepai^na ocyLi^ecTBneHa 
ycneiuHO, to IFMP-C ncnonHMTenbHoe 
ycTpoMCTBO B03BpamaeT OTBeTHoe coo^LAeHMe 
"yAannTb AepeBo" npoTOKona IFMP-C, KOTopoe 
nivieeT tot >Ke caMbifi cjDopiviaT, hto m coo^LAeHne 
3anpoca 1400 (KaK noKa3aHO Ha c£Mr.19a), c 
c)DnaroM ACK, ycTaHOBneHHbiM b ero none 1020 
"cjDnarn", m c noneM 1018 "koa", ycTaHOBneHHbiM 
Ha npeABapMTenbHO onpeAeneHHoe 3HaHeHne, 
yKa3biBaK3Li^ee OTcyTCTBMe olumGkm. OTBeTHoe 
coo6iAeHMe "nonynnTb CTaTMCTHKy AepeBa" 
TaioKe B03BpaiAaeT b OTBeT SHaneHna 

COOTBeTCTByiOLL^HX CHeTHMKOB B nonaX "OTCHeT 

ncnonb30BaHM^" nonew "AaHHbie AepeBa". 

Ecnn coo6"LAeHHe 3anpoca "nonynnTb 
CTaTMCTMKy AepeBa" 6e3ycneLUHO, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO B03BpaiAaeT 
coot BeTCTByio Lu.ee coo6m,eHi/ie olumSkm, KOTopoe 
npeACTaBnaeT co6om nona 3aronoBKa 
npoTOKona IFMP-C (KaK noKa3aHO Ha cJdmt. 15b, 
ho 6e3 nona "Teno coo6iAeHna") coo^iAeHMfl 
3anpoca, c cpnaroM NACK, ycTaHOBneHHbiM b 
ero none 1020 "cj^narn", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 
onpeAeneHHoe 3HaneHMe, yKa3biBaKDi_u.ee 
npMHMHy c6oa (b KanecTBe KOTopbix mop/t SbiTb 
cneflyiou^Me: HeAeMCTBMTenbHbM 
HAeHTMcjDMKaTop MHTepcjDeMca, OAHa H3 
onpeAeneHHbix BbixoAHbix BeTBew He 
cym,ecTByeT b IFMP-C ncnonHHTenbHOM 
ycTpoCicTBe; Apyraa BeTBb cyLU,ecTByeT c TeM >Ke 
BXOAHbiM KnKDHOM, KaK onpeAeneHO, ho c 
ApyrnMM c^naraMH, m T.n.). 

ELU,e oahmm coo6LU,eHMeM npoTOKona IFMP-C 
aBnaeTca coo6LU,eHne "cHMTaTb nepexoA", 
KOTopoe ncnonb3yeTca Ana L_,enefi AnarHOCTMKH 
m omaAKn, Ana o^ecneneHna bo3mo>khoctm 
IFMP-C KOHTponnepy nonyHMTb AaHHbie Ana 
Bcex BeTBefi nepecbinKH b IFMP-C 
ncnonHHTenbHOM ycTpoMCTBe. fln^ HyMepau,nn 
Bcex BeTBePi b IFMP-C ncnonHHTenbHOM 
ycTpoPicTBe coo6LAeHne "cnnTaTb nepexoA" 
ncnonb3yeT onepau,nio "nonyHMTb cneAyKDmee". 
BcaKuPi pa3, KorAa cooTBeTCTByKDLU,HM aneMeHT 
totob, IFMP-C ncnonHHTenbHoe ycTpoMCTBO 
B03Bpau4aeT MHcjDopMaL4Mio BeTBH, a TaioKe 

COOTBeTCTByfOLU.Ml1 MAeHTMCjDMKaTOp, 

ncnonb3yeMbiM b KanecTBe apryMeHTa Ana 
cneAytoLLjeM onepai_i,MH CHMTbiBaHna. 3tot 
HAeHTMcjDHKaTop aBnaeTca Henpo3paHHbiM Ana 
IFMP-C KOHTponnepa m Mcnonb3yeTCfl IFMP-C 
McnonHMTenbHbiM ycTpoMCTBOM Ana 
HanoMUHaHna, rAe oho ocTaHOBunocb npw 
nocneAHeM CHMTbiBaHnn. npeABapMTenbHO 
onpeAeneHHoe 3HaHeHMe, HanpMMep 0 b 
KOHKpeTHOM BapwaHTe ocyLuecTBneHMa, Mo>KeT 
6biTb 3ape3epBMpoBaHO m Mcnonb30BaHO 
IFMP-C KOHTponnepoM Ana nonyneHMa 
MexoAHoro aneMeHTa BBOAa b IFMP-C 
McnonHMTenbHoe ycTpoMCTBO. nocneAyiomaa 
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CTpoKa 3anpocoB nonyneHHfl y3noB nepecbiriKM 
6yfleT flaBaTb ycneiuHbiw pe3yribTaT flo Tex nop, 
noKa Bee Ta6nnL^bi He 6yAyT nepeni/icneHbi, 
nocne Hero IFMP-C ncnoriHUTenbHoe 
ycTpoficTBO BbiflacT yKa3aHne Toro, hto 
AOCTMrHyT KOHeu, nepeHHfi. 

Ha cjonr. 20a m 20b noKa3aHbi CTpyKTypbi 
coo6LneHMfl 1420 3anpoca CHMTbiBaHUfl BeTBM n 

C006Li^eHMfl 1430 OTBeTa CHHTblBaHHfl BeTBH 

npoTOKona IFMP-C cooTBeTCTBeHHO. KaK 
noKa3aHO Ha o>nr. 20a, cooSmeHne 1420 
3anpoca CHHTbiBaHHfl BeTBH npoTOKona IFMP-C 
MMeeT o6o6meHHbiR cjDopiviaT, KaK onucaHO 
Bbiuje co ccbiJiKaivin Ha cjDnr.15b, npuneM none 
1030 "Teno coo6~meHi/ifl" coAep>KMT none 1201 
"MfleHTMcjDMKaTop BXOAHoro MHTepcjDeMca" M 
32-6nTOBoe none 1422 "cneAyfOLAnCi 
MAeHTUCpMKaTop". none 1201 "MAeHTUcjDHKaTop 
BXOAHoro MHTepcpeMca" yHHKanbHbiM o6pa30M 
onpeAenseT bxoahom MHTepcftewc, Ha kotopom 
flon>KHbi CHMTbiBaTbCfl BeTBH. none 1422 
"cneAy^Lnnw HA©HTMcjDHKaTop" nBnnercn 
Henpo3paHHbiM 32-6nTOBbiM 3HaHeHi/ie, 
B03BpameHHbiM b BHAe nacTM npeAbiAymero 

OTBeTHOrO C006LHeHHfl "CHMTaTb BeTBb". 

3HaneHne b none 1 422 "cneAyfOLAMCi 
MAeHTMcjDHKaTop" npeACTaBfiseT cocToaHne, 
noAAep>KHBaeMoe IFMP-C ncnonHHTenbHbiM 
ycTpoPiCTBOM, An^ noAAep>KaHHfl OTcne>KHBaHH5R 
no3Mi4MM nocneAHero 3anpoca "cHMTaTb 
nepexoA". npeABapnTenbHO onpeAeneHHoe 
3HaHeHwe, Hanp^Mep, 0 b KOHKpeTHOM BapwaHTe 
ocyu^ecTBneHM?!, ncnonb3yeTca a^h yKasaHHfl 
Toro, mto 3anycK AonxeH 6biTb ocymecTBneH c 
Havana cnncKa. 

Ecnn coo6Li^eHne 3anpoca "cnnTaTb 
nepexoA" npoTOKona IFMP-C MMeeT qbnar 
PLEAS E ACK, ycTaHOBJieHHbiPi b era none 
1020 "cjinarn", n onepaLjHfl ocymecTBneHa 
ycneujHO, to IFMP-C McnonHMTenbHoe 
ycTpowcTBO B03Bpau4aeT OTBeTHoe coo6"Li4eHne 
"cHUTaTb nepexoA" npoTOKona IFMP-C (cjDnr.20b) 
c qbnaroM ACK, ycTaHOBneHHbiM b ero none 
1020 "cj^narn", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapnTenbHO 
onpeAeneHHoe 3HaneHMe 5 y«a3biBaioLnee 
OTcyTCTBue oluh6kh. KaK noKa3aHO Ha cjDnr. 20b, 
OTBeTHoe coo6"meHne "cnnTaTb nepexoA" 
npoTOKona IFMP-C MMeeT o6"o6LneHHbiw 
cjoopMaT, paHee paccMOTpeHHbifi co ccbinKaMU 
Ha qt>nr.15b, npwneM none "Teno coo6~LneHi/ifl" 
1030 coAep>KHT cneAyfomne nona: none 1201 
"MAeHTMcjDMKaTop BXOAHoro HHTepcjDeCica", none 
1202 "BXOAHoe npeAUJecTBOBaHne", none 1204 
"BXOAHbie dpnam", none 1206 "MAeHTUcjDHKaTop 
BbixoAHoro MHTepcjDeCica", 24-6nTOBoe 
pe3epBHoe none 1432, none 1210 "AnnHa 
icnfona", none 1212 "AnnHa BbixoAHoro 
3aronoBKa", none 1214 "AnnHa yAaneHMfl", none 
1216 "Tun npeo6pa30BaHM^", none 1218 "AnnHa 
AaHHbix npeo6pa30BaHH^", none 1222 
"o6pa6oTKa KanecTBa o6cny>KHBaHHfl", none 
1422 "cneAyJOLi^nCi HASHTMcjDMKaTop", none 1224 
"BXOAHbie AaHHbie KntoHa" npeABapnTenbHO 
onpeAeneHHofi AnwHbi, none 1226 "MacKa 
BXOAHoro KnraMa" npeABapnTenbHo 

onpeAeneHHoe AnnHbi, none 1228 "AaHHbie 
BbixoAHoro 3aronoBKa" npeABapwTenbHO 
onpeAeneHHoe AnnHbi, none 1230 "AaHHbie 
npeo6pa30BaHMfl" npeABapnTenbHO 
onpeAeneHHoe AnwHbi. Pe3epBHoe none 1432 
3ape3epBnpoBaHO ppn wcnonb30BaHWfl b 
6yAyLneM ; ycTaHaBnuBaeTca Ha Hynb 
nepeAaTMUKOM h wmopnpyeTCfl npneMHUKOM. 
none 1422 "cneAyHDii^HM MAeHTUcjDHKaTop" 
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npeACTaBnaeT cocTO^Hne, noAAep>KHBaeMoe 
IFMP-C McnonHMTenbHbiM ycTpowcTBOM, flnn 
OTcne>KMBaHM?i no3W4i/in nocneAHero 3anpoca, 1/1 
ncnonb3yeTca b KaMecTBe BBOAa b cneAyHDL^ee 
coo^meHne "CHUTaTb nepexoA". OcTanbHbie 
nonfl Gbinn onucaHbi Bbiiue co ccbinKaMM Ha 
cpMr.18a. EcnM 3anpoc "CHMTaTb nepexoA" Gbin 
HeycneLUHbiM, to IFMP-C McnonHMTenbHoe 
ycTpoPicTBO B03BpamaeT cooTBeTCTByHDLU.ee 
coo6meHMe olum^km, KOTopoe coctomt \A3 
3aronoBKa coo6LueHna 3anpoca "cnnTaTb 
nepexoA" npoTOKona IFMP-C, 3a ncKnuDHeHneM 
Toro, hto (pnar NACK ycTaHOBneH b none 1020 
"0narv\", n b none 1018 "koa" ycTaHOBneHO 
npeABapnTenbHO onpeAeneHHoe 3HaMeHne, 
yKa3biBaK3Li^ee npn^nHy c6oa (b KanecTBe 
KOTopbix MoryT 6biTb cneAyw3LL\ne: 

HeAeMCTBMTenbHbIM HAeHTMCjDMKaTOp 

HHTepcfePica b coo6LL^eHnn, HeAeMCTBHTenbHbiM 
cneAytOLi^MM HASHTUcjDHKaTop, IFMP-C 
McnonHMTenbHoe ycTpowcTBO He o6ecnennBaeT 
BbiAeneHMfi 6ya>epa coo6Li^eHH?i ati^ 
3aBepiueHHfl OTBeTa, cneuncjDMHecKafi 
nonb30BaTenbCKaa OLLin6Ka npen^TCTByeT 
3aBepiueHMfo 3anpoca m T.n. ). 

noMMMO coo6ii^eHMCi npoTOKonoB IFMP-C, 
onpeAenflioLnnx 6nn30CTb, MHTepc|DeMCbi m 
BeTBH, cooo'LueHMfl npoTOKona IFMP-C 
ynpaBn^ioLAne cooSLueHna, TaKne KaK 
coo6meHne c6poca. Coo6u4eHne cSpoca 
npoTOKona IFMP-C ncnonb3yeTCfi Ana 
noBTopHOM HHMi4nann3ai4MM cocTO^HUfl IFMP-C 
ncnonHHTenbHoro ycTpoMCTBa, KorAa IFMP-C 
KOHTponnep noTep^n CBfl3b c IFMP-C 
ncnonHHTenbHbiM ycTpowcTBOM nnn KorAa 
IFMP-C KOHTponnep npeflnonaraeT, hto b 
IFMP-C ncnonHMTenbHOM ycTpowcTBe 
npon30i_uen cGoPi. Coo6ii4eHkie c6poca 
npoTOKona IFMP-C BbiAaeT KOMaHAy IFMP-C 
ncnonHMTenbHOMy ycTpoiicTBy c6pocnTb Bee ero 

COCTOflHMSq C yCTaHOBKOM B MCXOflHOe COCTOiRHH^. 

nocne npi/ieMa coo6Li^eHna cSpoca IFMP-C 
ncnonHHTenbHoe ycTpowcTBO yAan^eT Bee 
BeTBH nepecbinKH n MHMi4nanM3npyeT 
MHTepcfiewcbi 6e3 c6poca coctoahm^ npoTOKona 
6nM30CTM IFMP-C. Coo6meHi/ie c6poca coctout 
\A3 3aronoBKa IFMP-C, noKa3aHHoro Ha cjDnr.15b 
(6e3 nonfl "Teno cooGLneHM^"), npuneM none 
1016 "Tun coo6LneHnn" ycTaHOBneHO atis 
o6o3HaHeHna ASHHoro coo6LneHnn b KanecTBe 
cooo~LAeHkifl c6poca. Ecnn coo6meHne 3anpoca 
"c6~poc" npoTOKona IFMP-C MMeeT a>nar 
PLEASE_ACK, ycTaHOBneHHbiM b ero none 1020 
"cfmarn", m onepai^na ocymecTBneHa ycneujHO, 
to IFMP-C ncnonHHTenbHoe ycTponcTBO 
B03BpamaeT OTBeTHoe cooGLi^eHne "c6poc" 
npoTOKona IFMP-C, KOTopoe coctout M3 
HAeHTMHHoro 3aronoBKa IFMP-C, hto \a b 
coo^LneHnn 3anpoca "c6poc", ho c cfrnaroM ACK, 
ycTaHOBneHHbiM b era none 1020 "c)DnarM", n c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapnTenbHO onpeAeneHHoe 3HaneHne, 
yKa3biBatoLL^ee OTcyTCTBue oluh6km. Ecnn 
coo6LneHne "c6poc" HeycneujHO, to IFMP-C 
ncnonHHTenbHoe ycTpoMCTBO B03Bpau4aeT 
OTBeTHoe coo6i_4eHwe "c6poc" npoTOKona 

IFMP-C, KOTOpoe COCTOUT H3 HA©HTMHHOrO 

3aronoBKa IFMP-C, hto m b coo6u4eHMM 3anpoca 
"cGpoc", ho c cfDnaroM NACK, ycTaHOBneHHbiM b 
ero none 1020 "cjDnarn", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 
onpeAeneHHoe 3HaneHMe, yKa3biBaHDmee 
npuHMHy c6oiR (HanpuMep, cneu,nc|Di/iHecKafl 
nonb30BaTenbCKaa oujuGKa, npen^TCTByjoLna?i 
3aBepiueHMio 3anpoca). 
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rioMMMO coo6meHMCi npoTOKonoB IFMP-C, 
onpefleriflHDmux 6nn3ocTb, HHTepcjDeficbi 1/1 
BeTBM, coo6LneHHfl npoTOKona IFMP-C TaiOKe 
BKTiKJMajoT ynpaBJi^KDmne cooGLneHHfl, KOTopbie 
ncno.rib3yKJTCfl ati^i nonyMeHnsq HHc£opMai4uin, 
Tpe6yeMOM Arm ynpaBiieHMfl ceTbfo n i^eneM 
fluarHOCTMKM. ynpaBJifiK3LL^ne coo6LU,eHMn 
npoTOKona IFMP-C BKHfonafOT b ce6n 
pa3iiMHHbie cooSLi^eHU^: coo6[i\eHwn 

MHCjDOpMaL^HM y3Jia M COOSLL^eHMfl CT3THCTHKH 

MHTepcjDeMca. 

Cooo"LneHna MHctDopMai^MM y3na npoTOKona 
IFMP-C o6ecneHHBafOT nonyneHne HHcj^opiviauMM 
(Hanpniviep, HOMep Bepcun nporpaMMHoro 
o6ecneMeHH?i m T.n.) 06 y3ne, BbinonHflioLneM 
npoTOKon IFMP-C. Coo6LneHne 3anpoca 
MHc|DopMai4nn y3na MMeeT ooo^LneHHbm cf)opMaT 
3aronoBKa cjDopMaTa IFMP-C (6e3 nons 1030 
"Teno coo6LneHMfl", KaK noKa3aHO Ha apnr.15b), 
c noneM 1016 "Tun coo6u4eHHfl" 5 
MfleHTMCjDHL4MpyK)mMM coo6LU,eHMe, KaK 

cooGmeHne MHcjsopMaL^M y3na. 

Ecnn cooGmeHne 3anpoca "HHc£opMai4Hfl 
y3na" npoTOKona IFMP-C MMeeT cfnar PLEAS E_ 
ACK, ycTaHOBneHHbiM b ero none 1020 "cfuiarn", 
n onepai^Mfl ocymecTBneHa ycneniHO, to IFMP-C 
McnoriHMTeribHoe ycTpoMCTBO B03BpaLL\aeT 
OTBeTHoe coo6Li^eHne 1440 "wHcfjopMai^wFi y3na" 
npoTOKona IFMP-C (a>nr.21a) c cfcnaroM ACK, 
ycTaHOBJieHHbiM b ero none 1020 "ctDnarM", v\ c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapMTenbHO onpeAeneHHoe SHaneHne 
(HanpHMep, 0 b KOHKpeTHOM BapnaHTe 
ocyLAecTBneHi/m), yKa3biBaK)Li^ee OTcyTCTBHe 
olum6kh. KaK noKa3aHO Ha cjDMr.21a, OTBeTHoe 
coo6u4eHMe 1440 "MHcjDopMai^i/m y3na" 
npoTOKona IFMP-C MMeeT o6o6LU,eHHbifi 
qbopMaT, paHee paccMOTpeHHbiki co ccunKaMH 
Ha cfcnr.15b, npwneM none "Teno coo6iAeHi/m" 
1030 coAep>KMT cneAywDiAMe nons: 48-6nTOBoe 
none 1442 "nAeHTMcjDMKaTop y3na", 48-6nTOBoe 
none 1444 "MAeHTUcjDHKaTop nopo>KAafOLnero 
aneMeHTa", 16-6nTOBoe none 1446 "Tun y3na", 

15- 6nTOBoe pe3epBHoe none 1448, 32-6nTOBoe 
none 1450 "nopo>KAafoiAHM cnoT", 32- 6i/iTOBoe 
none 1452 "nopoKAafomaa CTofiKa", 16-6nTOBoe 
none 1454 "MMHMManbHaa Bepcus 
nporpaMMHoro ooecneHeHHfi", 1 6-6nTOBoe none 
1456 "MaKCHManbHaa Bepcun nporpaMMHoro 
o6ecneHeHHfl". none 1442 "nAeHTMcjDHKaTop 
y3na" npeACTaBnaeT cooofi 3HaneHne 
(HanpHMep, MAC aApec ysna), KOTopbM 
OAH03HaHHO onpeAenaeT y3en. flna cwTyaijHM, 
KorAa y3en nBnnejcn nacTbio conbLuefi 
CMCTeMbi , HanpHMep nnaTbi Ha luaccH, none 
"MAeHTMcjDMKaTop n o po>KA a *° U4 e ro aneMeHTa" 
1444 ycTaHaBnMBaeTCfi Ha 3Ha^eHMe (HanpHMep, 
MAC aApec Ana nopo>KAafOLnero sneMeHTa), 
KOTOpblPl OAHQ3HaHHO MAeHTHcjDHi4MpyeT 

KOHTetiHep (nn n nopo^afomwPi aneMeHT) y3na. 
Ecnn y3en He flBn^eTCfl nacTbfo oonbwew 
CHCTeMbi , TaKOM KaK nnaTa Ha LuaccH , none 1444 
"MAeHTMcjDMKaTop nopo>KAaK)LJ4ero sneMeHTa" 
ycTaHaBnuBaeTca Ha npeABapMTenbHO 
onpeAeneHHoe 3HaHeHne, HanpHMep 0 b 
KOHKpeTHOM BapMaHTe ocyLnecTBneHi/ia, 
yKa3biBafOL4ee OTcyTCTBwe nopo>KflaHDLnero y3na. 
none 1446 "Tun y3na" npeACTaBnaeT coooPi 

16- 6MTOBoe Ljenoe nucno 6e3 3HaKa, KOTopoe 
yKa3biBaeT Tun IFMP-C y3na. 3HaneHne nona 
1446 "Tun ysna" MO>KeT 6biTb npwcBoeHO 

nOCTaBLHHKOM, TaK HTO KOMO'l/IHaiJ.Hfl HaCTM 

"yHMKanbHoro MAeHTUcjDMKaTopa opraHnsai^nn" 
(OUI, KOTopbiM npeACTaBnfieT co6om 24 CTapiunx 
6nTa MAC-aflpeca) nona "MAeHTUcjDMKaTop y3na" 
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v\ nonfl Tun y3na ABn^eTCfl yHMKanbHon An^ 
Ka>Kfloro TMna IFMP-C ncnonHMTenbHoro 
ycTpoCicTBa. Pe3epBHoe none 1448 
3ape3epBnpoBaHO nn^ ncnonb30BaHH^ b 
6yAyi^eM, MO>KeT 6biTb ycTaHOBneHO b 0 
nepeAaTHMKOM v\ MrHop^poBaTbCfl npneMHUKOM. 
Ecnw y3en flBnaeTCfl HacTbHD 6onbLuoi?i CMCTeMbi, 
TaKoCi KaK nnaTa Ha ujaccn, to none 1450 "cnoT 
nopo>KAaK) Libera aneMeHTa" ycTaHaBnuBaeTca b 
cooTBeTCTBMM co cnoTOM, KOTopbiw y3en 
3aHHMaeT b nopo>KAafoiAeM KOHTe^Hepe. Ecnn 
IFMP-C ncnonHMTenbHoe ycTpowcTBO He MO>KeT 
onpeAennTb MHctDopMai4Hfo cnoTa Mnn ecnn He 
flBnaeTCfl nacTbKD Gonee KpynHoro KOHTefiHepa, 
to none 1450 "cnoT nopoKAajomero aneMeHTa" 
MO>KeT 6biTb ycTaHOBneH b Hynb. Ecnn y3en 
aBnaeTca HacTbto 6onee KpynHOM cucTeMbi, 
HanpHMep nnaTbi b LuaccH, to none 1452 
"cTOMKa nopo>KAaK3Li^ero aneMeHTa" 

ycTaHaBnuBaeTCfl b cooTBeTCTBUM co cnoTOM, 
KOTopbM y3en 3aHMMaeT b stom no potato u^eM 
KOHTeCiHepe. Ecnn IFMP-C ncnonHMTenbHoe 
ycTpoMCTBO He M0>KeT onpeAennTb 
MHcf)opMaL|HK) cnoTa, nnn ecnn He flBnaeTCfl 
nacTb^ 6onee KpynHoro KOHTeMHepa, to none 
1452 "cTOMKa nopoKAafoiAero aneMeHTa" mo>kgt 
6biTb ycTaHOBneH b Hynb. Ecnn none 1454 
"MMHMManbHaa Bepcun nporpaMMHoro 
oSecneHeHMfi" yKa3biBaeT MMHMManbHoe 
BMAOM3MeHeHne nporpaMMHoro o6ecneHeHM?i, 
KOTopoe BbinonHaeTCfl Ha IFMP-C 
ncnonHMTenbHOM ycTpoMCTBe, a none 1456 
"MaKCHManbHaiR Bepcn?i nporpaMMHoro 
ooecneneHHfl" yKa3biBaeT MaKCMManbHoe 
BMAOM3MeHeHne nporpaMMHoro o6ecneHeHHfl, 
KOTopoe BbinonHaeTCfl Ha IFMP-C 
ncnonHMTenbHOM ycTpoMCTBe. 

Ecnn 3anpoc "MHcjDopMauMfl y3na" 
HeycneiueH, to IFMP-C ncnonHHTenbHoe 
ycTpoficTBO B03BpaiAaeT coo^Li^eHne oljjm6km 
"nHc^opMaunn y3na" npoTOKona IFMP-C, 
KOTopoe coctomt M3 MAeHTMHHoro 3aronoBKa 
IFMP-C. Coo6Li^eHne oluh6kh "MHc(DopMai4Hfi 
y3na" flon>KHO 6biTb nfleHTMHHbiM 3aronoBKy 
IFMP-C b coo6LneHHM 3anpoca "nHc(DopMai4MjH 
y3na", ho c cfmaroM NACK, ycTaHOBneHHbiM b 
ero none 1020 "cjDnarn", v\ c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 
onpeAeneHHoe 3HaHeHne, yKa3biBaHDLnee 
npuHUHy c6or ripuHMHaMM c6oa MoryT 6biTb 

HeB03MO>KHOCTb Bh\f\enBHV\^ IFMP-C 

McnonHMTenbHbiM ycTpowcTBOM oycfcepa 
coo6uueHMki ati^ 3aBepujeHHfl OTBeTa, 
cneL^cfiHHecKafl nonb30BaTenbCKa5q oiun6Ka, 
npen^TCTByjoLi^afi 3aBepiueHMfo 3anpoca nnn 

MHbie npMHMHbl. 

K ApyruM coo6LneHMflM ceTeBoro 
ynpaBneHMfl npoTOKona IFM-C othochtcfi 

C006lAeHMiR "CTaTHCTMKa HHTepcjDeMCOB" 

npoTOKona IFMP-C, ncnonb3yeMbie &nfl 
nonyneHM^ HHcj3opMai4nn 06 MHTepcjDeMcax 
IFMP-C ncnonHMTenbHoro ycTpoficTBa. 
Coo6Li\eHne 1460 3anpoca CTaTMCTHKM 
HHTepcfieticoB npoTOKona IFMP-C no3Bon^eT 
IFMP-C KOHTponnepy 3anpaiunBaTb CTaTHCTMKy 
Ans Gonee neM OAHoro HHTepcf)eMca b oahom 
coo6iAeHnn 3anpoca. KaK noKa3aHO Ha qbnr.21b, 
coo6iAeHne 1460 3anpoca CTaTMCTHKH 
WHTepc)DeficoB npoTOKona IFMP-C MMeeT 
o6o6ii4eHHbM cjnopMaT, noKa3aHHbm Ha c|DMr.15b, 
npuneM none 1030 "Teno coo6LneHM5i" BKnKDHaeT 
cneAyioLni/ie nonfi: 16-6nTOBoe pe3epBHoe none 
1462, 16-6nTOBoe none 1464 "nucno 
MHTepcj^eMCOB", 3a KOTopbiM cneflyhOT nonsq 1466, 

1468 M T.fl. MHO>KeCTBa 1/IAeHTHCjDMKaTOpOB 
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MHTepcjDeMCOB. Pe3epBHoe none 1462 
3ape3epBMpoBaHo Arm Mcnonb30BaHMH b 
oyflymeM, oho MO>KeT 6"biTb ycTaHOBJieHO Ha 0 
nepeAaTHUKOM n npi/i gtom GyfleT 
nrHopnpoBaTbc?i npneMHMKOM. none 1464 
"hmcjio MHTepcpeCicoB" yKa3biBaeT nMcno noneCi 
"nfleHTi/icjDMKaTop MHTepcpeKca" b coo6LneHMH 
3anpoca. Coo^meHMe 3anpoca 1460 

"CTaTMCTMKa MHTepc)3eMCOB" BKJIKJHaeT 

MHO>KeCTBO nOJieM "HAeHTWCjDHKaTOp 

MHTepQbeMca" (Hanpniwep 1466, 1468) b 
MfleHTMCjDHKaTOpbl CnMCKa Ka>Kfloro 

MHTepcjDeMca, KOTopbiM npeflCTaBJiaeT HHTepec 
Arm IFMP-C KOHTponnepa. B KOHKpeTHOM 
BapnaHTe ocymecTBneHMfl OTBeT MoweT 6biTb 

BblAaH B OflHOM C006LL^eHHM ; TaK HTO IFMP-C 

McnojiHMTeribHoe ycTpoficTBO B03BpamaeT 

OTBeTbl ATlfl TOrO HMCJia MHTepcjDePlCOB, KOTOpbIM 

cooTBeTCTByeT oaho OTBeTHoe coo6LueHMe. 

Ecnn coo6u4eHne 3anpoca "cTaTHCTMKa 
MHTepcjDeMCOB" npoTOKona IFMP-C MMeeT cfcnar 
PLEASE_ ACK, ycTaHOBneHHbiM b ero none 
1020 "cjDnarn", n onepamMfl ocymecTBneHa 
ycnewHO, to IFMP-C ncnonHMTenbHoe 
ycTpoticTBO B03BpaLi^aeT OTBeTHoe coo6iAeHne 
1470 "cTaTHCTMKa MHTepcjoeMCOB" npoTOKona 
IFMP-C (cjDnr.21c) c qbnaroM ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarM", n c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapwTenbHO onpeAeneHHoe 3HaneHMe 
(Hanpniwep, 0 b KOHKpeTHOM BapnaHTe 
ocyLAecTBneHM^), yKa3biBakDLnee OTcyTCTBue 
oluh6~kh. KaK noKa3aHO Ha cjDMr. 21c, OTBeTHoe 
coo6LneHne 1470 "cTaTHCTHKa HHTepcf)eficoB" 
npoTOKona IFMP-C MMeeT o6o6~meHHbiM 
cjoopMaT, paHee paccMOTpeHHbiM co ccbinKaivin 
Ha c]DMr.15b, np^neM none "Teno coo6LAeHMfl" 
1030 coAep>KkiT nona "cTaTHCTMKa 
MHTepcfceMCOB" (HanpuMep, 1472, 1473), 
KOTopbie ooecneHWBaioT o6myio CTaTMCTMKy 
(o6u4yK5 Arm pa3nnHHbix TMnOB MHTepqbeMCOB) m 
cnei^nanbHyK) CTaTHCTMKy (KOTopaa npnivieHMMa 
TOnbKO K CneL\MCjDHHeCKMM TunaM HHTepcjDewcoB). 
TMnoBaa CTpyKTypa 1480 nona "cTaTHCTHKa 
MHTepa>eMCOB", KaK noKa3aHO Ha cjDMr.21d, 
BicnfonaeT cneAyfoiAne nona: 8-6nTOBoe 
pe3epBHoe none 1482, 8-6nTOBoe none 1484 
"Tun MHTepcjDeMca", 16-6"nTOBoe none 1486 
"AnnHa sanncn", 32-6nTOBoe none 1488 
"MAeHTMC^MKaTop MHTepcjDeMca", 16-6nTOBoe 
none 1490 "AnnHa o6u\ew CTaTHCTMKM", none 
1492 "AnnHa cnei^nanbHoCi CTaTMCTMKn", none 
1494 "o6~Lnafl CTaTMCTHKa", none 1496 
"cnei^nanbHafl CTaTHCTHKa". Pe3epBHoe none 
1482 3ape3epBnpoBaHO Ana ncnonb30BaHM?i b 
6yAyi-UeM ; oho MO>KeT 6biTb ycTaHOBneHO Ha 0 
nepeAaTHUKOM n 6yA©T nrHopupoBaTbCfi 
npneMHMKOM. none 1484 "Tun MHTepqbeMca" 
onucbiBaeT Tun MHTepcjDeMca (Hanpniviep, 
MHTepcjDeMC ATM, Ethernet nnn ApyroM" 
noKanbHOM ceTn), o kotopom CAenaH 3anpoc. 
none 1488 "nAeHTUcjDMKaTOp MHTepcjDeMca" 
OAH03HaHHO yKa3biBaeT, KaKOM MHTepcpefic 
onHCbiBaroT CTaTMCTunecKne AaHHbie. none 
1490 "AnnHa o6[i\ev\ CTaTMCTHKn" onpeAenaeT 
AnnHy nonfl 1494 "o6u\an cTaTHCTMKa" b 6afiTax, 
a none 1492 "AnnHa cnei^nanbHOki cTaTMCTMKn" 
onpeAen^eT AnnHy nona 1496 "cneunanbHaa 
CTaTMCTHKa" b 6a\Arax. none 1494 "o6Lnafl 
CTaTMCTMKa" coAep>KHT o6u4ne CTaTMCTunecKMe 
AaHHbie, CBfl3aHHbie co Bceivin MHTepclDeMcaMM, n 
MMeeT CTpyKrypy, noKa3aHHyfo Ha cjDnr.21e. none 
1496 "cnei^ManbHafi CTaTMCTMKa" coAep>KHT 
CTaTMCTunecKne AaHHbie Arm cnei4nanbHbix 
TunoB MHTepcjDewcoB m MMeeT CTpyKTypy, 
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noKa3aHHyfo Ha npuMepax MHTepcj^eMCOB ATM m 
Ethernet Ha c|DMr.21f m 2 g. flna MHTepcjDeMCOB 
Apyrux noKanbHbix ceTeti MoryT ncnonb30BaTbc?i 
Apyrne CTpyKTypbi. 

KaK noKa3aHO Ha cjDnr.21e, none 1494 
"o6Li^afl CTaTMCTMKa" coAep>KMT 64-6MTOBoe none 
1500 "npi/iHATbie 6aMTbi", KOTopoe yKa3biBaeT 
Hucno GaCiTOB, npuHATbix Ha onpeAeneHHOM 
HHTepc(DeMce; 64-6nTOBoe none 1502 "npuHHTbie 
naKeTbi rpynnoBOM nepeAaHM",KOTopoe 
yKa3biBaeT nucno naKeTOB, aApecoBaHHbix KaK 
naKeTbi rpynnoBOM nepeAanw, KOTopbie 6binn 
npuH^Tbi Ha KOHKpeTHOM MHTepcjueCice; 
64-6nTOBoe none 1504 "npuHfiTbie naKeTbi 
LunpoKOBeu^aTenbHOM nepeAaHM", KOTopoe 
yK33biBaeT nucno naKeTOB, aApecoBaHHbix KaK 
naKeTbi LunpoKOBeiAaTenbHOM nepeAaHM, 

KOTOpbie 6binH npMHflTbl Ha KOHKpeTHOM 

HHTepcfeMce; 64-6nTOBoe none 1506 "npuHHTbie 
naKeTbi OAHoaApecHOM nepeAann", KOTopoe 
yKa3biBaeT nucno naKeTOB, nepeAaHHbix KaK 
OAHOKpaTHbie naKeTbi, npuH^Tbie Ha KOHKpeTHOM 
MHTepcjDeMce; 64-6nTOBoe none "npMH^Tbie 
OTKa3bi", KOTopoe yKa3biBaeT nucno naKeTOB, 
KOTopbie 6binM OT6poujeHbi Ha BXOAe AaHHoro 
MHTepqtieMca; 64-6MTOBoe none 1510 "npuHATbie 
olum6km" 5 KOTopoe yKa3biBaeT nucno npwHATbix 
olum6ok Ha KOHKpeTHOM MHTepqbeMce; 
64-6nTOBoe none 1512 "npuHATbie 
Heono3HaHHbie aneMeHTbi", KOTopoe yKa3biBaeT 
nMcno npwHETbix naKeTOB, MMeBiunx 

Heon03HaHHblM npOTOKOn, Ha KOHKpeTHOM 

MHTepcjDeMce; 64-6nTOBoe none 1514 
"nepeAaHHbie 6aMTbi", KOTopoe yKa3biBaeT nucno 
oawroB, nepeAaHHbix Ha onpeAeneHHOM 
MHTepqbeCice; 64-6nTOBoe none 1516 
"nepeAaHHbie naKeTbi rpynnoBotf nepeAann", 
KOTopoe yKa3biBaeT nwcno naKeTOB, 
aApecoBaHHbix KaK naKeTbi rpynnoBOM 
nepeAann, KOTopbie Sbinn nepeAaHbi Ha 
KOHKpeTHOM MHTepQbeMce; 64-6nTOBoe none 
1518 "nepeAaHHbie naKeTbi 

LUMpoKOBeLi^aTenbHOM nepeAann", KOTopoe 
yKa3biBaeT nucno naKeTOB, aApecoBaHHbix KaK 
naKeTbi LunpoKOBeLAaTenbHOM nepeAann, 
KOTopbie 6"binn nepeAaHbi Ha KOHKpeTHOM 
HHTepc)3eMce; 64-6nTOBoe none 1520 
"nepeAaHHbie naKeTbi OAHoaApecHOM 
nepeAann", KOTopoe yKa3biBaeT nucno naKeTOB, 
nepeAaHHbix KaK OAHOKpaTHbie naKeTbi, 
nepeAaHHbie Ha KOHKpeTHOM MHTepcjDeMce; 
64-6nTOBoe none 1522 "nepeAaHHbie OTKa3bi", 
KOTopoe yKa3biBaeT nucno naKeTOB, KOTopbie 
6binn OT6poLueHbi npn nepeAane Ha BXOAe 
AaHHoro MHTepqbeMca; 64-6MTOBoe none 1524 
"nepeAaHHbie olum6kh", KOTopoe yKa3biBaeT 
nucno olum6ok npn nepeAane Ha KOHKpeTHOM 
MHTepcjDeMce. 

none 1496 "cneunanbHaa CTaTMCTMKa" atia 
onpeAeneHHbix CTaTHCTMnecKnx AaHHbix ati^ 
ATM MHTepcjDeMca n ah^ Ethernet MHTepcjDeMca 
noKa3aHO Ha c)DMr.21f u21g. KaK noKa3aHO Ha 
cjDMr.21f 3 CTpyKTypa nona 1530 "cnei^ManbHa^ 
CTaTMCTMKa" Ana ATM MHTepcjDeMca coAep>KMT 
64-6MTOBoe none 1532 "npMH^Tbie aneMeHTbi 
AaHHbix", KOTopoe yKa3biBaeT nMcno ATM 
sneMeHTOB AaHHbix, npMH^Tbix Ha KOHKpeTHOM 
MHTepcjDeMce; 64-6MTOBoe none 1534 
"nepeAaHHbie sneMeHTbi AaHHbix", KOTopoe 
yKa3biBaeT nMcno ATM sneMeHTOB AaHHbix, 
nepeAaHHbix Ha KOHKpeTHOM MHTepcjDeMce; 
64-6MTOBoe none "AAL5 olum6km L4I/IK", KOTopoe 
yKa3biBaeT nMcno naKeTOB c HeKoppeKTHbiM 
3HaneHMeM KOHTponbHOM cyMMbi npM npoBepKe 
i^MKnMnecKMM M36biTonHbiM koaom Ha ypoBHe 5 
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ATM aAanTai^nn; w 64-6nTOBoe none 1536 
"c|DM3HH6CKne oujm6kh" s KOTopoe yKa3biBaeT 
Hucno c|DM3HHecKMX oluhook, KOTOpbie HMenW 
MecTO Ha onpeAeneHHOM ATM MHTepqbewce. 
flpyroM npuMep norm 1496 "cneniianbHaa 
CTaTMCTMKa" Ana MHTepcf)eMca Ethernet 
BKnfOHaeT: 64-6nTOBoe none 1542 "npuHATbie 
oluh6kh LJMK", KOTopoe yKa3biBaeT hmcjio 
naKeTOB, KOTopbie 6binn npuHaTbi c 
HeHaAne>KaLJ4eM KOHTponbHOM cyMMOM npn 
npoBepKe c ncnorib30BaHneM UMKJiMHecKoro 
M36biTOHHoro KOfla Ha KOHKpeTHOM MHTepcjDeMce; 
m 64-6nTOBoe none 1544 "KOHCpnuKTbi npn 
nepeflane", KOTopoe yKa3biBaeT nucno 
KOHcjDnnKTOB, HMeBiunx MecTO npn nonbiTKax 
nepeflaTb naKeTbi Ha KOHKpeTHOM HHTepc£eMce. 

Ecnn 3anpoc "CTaTMCTMKa HHTepcJoeficoB" 
HeycneiueH, to IFMP-C ncnonHHTenbHoe 
ycTpoPicTBO B03BpaLU,aeT coo6LU,eHne oujmSkh 
"cTaTMCTHKa MHTepcjDePicoB" npoTOKona IFMP-C, 
KOTopoe coctoht M3 MfleHTUHHoro 3aronoBKa 
IFMP-C. Coo6Li^eHne oljjm6km "daTHCTHKa 

WHTepcfceMCOB" flOn>KHO 6blTb HfleHTUHHblM 

3aronoBKy IFMP-C b cooo"LneHHn 3anpoca 
"MHCpopMaL^a y3na", ho c cfnaroM NACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarn", n c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapnTenbHO onpeAeneHHoe 3HaneHMe, 
yKa3biBafOLuee npuHMHy ccoa. ripuHUHaMM c6oa 
MoryT 6biTb cneAyNDLA^e: HefleficTBHTenbHbiR 
MAeHTMcjDHKaTop MHTepcjDeMca, npMBeAeHHoe b 
nepeHHe Hucno HHTepcjDeMCOB He cooTBeTCTByeT 
Hucny MHTepcfieMCOB b coo6LL^eHnn, 
HeB03MO>KHOCTb BbiAeneHUia IFMP-C 
ncnonHMTenbHbiM ycTpoficTBOM 6yc£epa 
coo6u4eHMM Ana 3aBepi_ueHna OTBeTa, 
cnei^McjDMHecKafi nonb30BaTenbCKaa OLUi/i6Ka, 
npenaTCTBytoinaa 3aBepujeHMK) 3anpoca v\nv\ 

MHbie npHHUHbl. 

4. 3ai<nfOHeHMe 

3a5RBneHHoe M3o6peTeHne HanpaBneHO Ha 
co3AaHne ycoBepiueHCTBOBaHHoro cnocoGa n 
ycTpowcTBa Ana nepeAanw naKeTOB b ceTH. 
CneAyeT niweTb b bhay, hto BbiiuenpuBeAeHHoe 
onucaHne aBnaeTca unnHDCTpaTMBHbiM n He 
HaKnaAbiBaeT HMKaKnx orpaHM^eHMM. Pa3ni/iHHbie 
BapnaHTbi ocymecTBneHHa Acn>KHbi 6biTb 
oneBHAHbiMn Ana cnei^nanncTOB b AaHHoti 
o6nacTM TexHMKM, KaK BbiTeKatoLi^ne M3 
CBeAeHMM, npuBeAeHHbix b onucaHnn. flna 
npniviepa M3o6peTeHne npownniocTpnpoBaHO b 
npnivieHeHnn k nepeAane IP-naKeTOB, 
oGecneHWBafOLHnx nepecbinKy peneBbix AaHHbix, 
BMAeocurHanoB, AaHHbix M3o6pa>KeHni7i, 
0aKCHMnnbHbix AaHHbix m cnmanoB AaHHbix, 
OAHaKO n3o6peieHne He orpaHWHMBaeTca 
npuBeAeHHbiMM bha^mh curHanoB. KpoMe Toro, 
M3o6peTeHne nponnntocipupoBaHO b CBa3H c 

KOHKpeTHbIMM KOMnOHeHTaMM M paOOHMMH 

CKopocTflMH, OAHaKO M3o6peTeHne He 

OrpaHMHMBaeTCa KOHKpeTHbIMM yKa3aHHblMM 

3HaneHnaMH napaivieTpoB. CneAyeT WMeTb b 
BMAy, hto pa3nnHHbie KOHKpeTHbie npniviepbi 
TunoB cooeL^eHMCi, oljjhook m T.n. npuiBeAeHbi 
TOnbKO ATia KOHKpeTHblX BapnaHTOB 
OCyLAeCTBneHUfl, aBnaKDLAMXCa B03MO>KHblMM 

BapnaHTaMM, npn 3tom b n3o6peTeHHM MoryT 
ncnonb30BaTbca n Apyrwe AononHMTenbHbie nnn 
OTnuHHbie npw3HaKM nnn KOMSnHannn TaKHX 
npn3HaKOB. 06-beM M3o6peTeHMfl Aon>KeH 
onpeAenaTbca He Ha ocHOBe MHC^opMaunn, 
npuBeAeHHOM b onucaHnn, a TonbKO b 
cooTBeTCTBMH c cjDopiviynoM M3o6peTeHna, 
coBMecTHO c nonHbiM 06-beMOM SKBMBaneHTHbix 
cpeACTB, Ha KOTopbie pacnpocTpaHflK3Tca 
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nyHKTbi cfropiviynbi ki3o6peTeHi/m. 

cDopwiyna M3o6peTeHMfi: 

1 . Cnocoo" nepeAann naKeTOB AaHHbix Me>KAy 
y3noM BocxoAaLi^ePi nMHMH CBA3M n y3noM 
HucxoAamePi nnHnn CBfl3M b ceTH, npuneivi 
yKa3aHHbiw y3en HncxoAaLL\eM nnHnn cb^sm 
pacnono>KeH b HanpaBneHMH h m cxoa?i u^e ro 
noTOKa OTHOcnTenbHO y3na BocxoAHineM nnHnn 
CBfi3M , BKnHDHaraLL^MM 3Tanbi ycTaHOBneHMfi no 
yMonnaHUHD BnpTyanbHbix KaHanoB iwe>KAy 
ynoM^HyTbiM y3noM BocxoAameM nnHnn cbssh m 
ynoMAHyTbiM y3noiw HwcxoAflineM nnHnn CBA3M, 
npneivia naKeTa AaHHbix b ynoM^HyTOM y3ne 
HucxoAamew nnHnn CBfl3M, onpeAeneHna Toro, 
nocTynun nn naKeT AaHHbix no OAHOMy \A3 
ynoM^HyTbix ycTaHOBneHHbix no yMonnaHMto 
BnpTyanbHbix KaHanoB, ceneKTMBHoro 
BbinonHeHun KnaccucpuKai^nn noTOKa b ysne 
HucxoAaineM nnHnn CBW3M no ynoMAHyTOMy 
naKeTy AaHHbix, Bbi6opa b ynoMfiHyTOM y3ne 
HUCXOA^LAePi nnHMM cb^3M cbo6oahom MeTKM Ana 
y3na BocxojiniUieiA nnHnn CB33M, 
MHcjDopMnpoBaHna ynoMAHyToro y3na 
BocxoAameM nnHnn CBa3n o tom, hto 
nocneAyfOLU.ne naKeTbi AaHHbix, 
npnHaAne>KaLHMe k ynoiviaHyToiviy 
onpeAeneHHOMy noTOKy AaHHbix, Aon>KHbi 
nepeAaBaTbca c yKa3aHHOM Bbi6paHHoi?i 

CBO6OAHOC1 MeTKOM. 

2. Cnoco6 no n. 1, OTnunaioLUMiica Teivi, hto 
ynoMaHyTbie y3nbi BocxoAau4eM nnHnn CBa3n v\ 
HucxoAameM nnHnn CBa3M McnonbsyioT 
acMHxpoHHbiM pe>KMM nepeAaHM. 

3. Cnoco6 no n. 2, OTnuMatoLi^MMca Tew, hto 
ynoiwiaHyTaa CBo6oAHaa MeTKa coAep>KHT 
HAeHTMcjDHKaTop BnpTyanbHoro iwapiupyTa m 
HASHTMcjDMKaTop BMpTyanbHoro KaHana. 

4. Cnocoo" no n. 1, OTnunaioLi^nMca Teivi, hto 
ynoMSHyTan ceTb BKnionaeT noKanbHyio 
KOMnbioTepHyio ceTb. 

5. Cnoco6 nepeAann naKeTOB AaHHbix Me>KAy 
y3noM BocxoAamePi nnHnn CBa3n h y3noM 
HucxoAaLAew nnHnn CBa3M b ceTH, npuneM 
yKa3aHHbifi y3en HwcxoAaLAeCi nnHnn CBa3M 
pacnono>KeH b HanpaBneHMH HMCxoAaLnero 
noTOKa OTHOcnTenbHO y3na BocxoAau^eM nnHnn 
CBa3M, BKmonaioLUHM 3Tanbi ycTaHOBneHMa no 
yMonnaHnio BnpTyanbHbix KaHanoB iwe>KAy 
ynoMSHyTbiM y3noM BocxoAamefi nnHnn cbs3h h 
ynoMaHyTbiM y3noiw HucxoAameii nnHUM CBa3n, 
npneivia naKeTa AaHHbix b ynoM^HyTOM y3ne 
HwcxoAflLAePi nnHMM CB33M, BbinonHeHna 
KnaccucjDHKaunn noTOKa b ynoMaHyTOM y3ne 
HucxoAaujeM nnHnn CBa3M no ynoiwiaHyTOMy 
naKeTy AaHHbix Ana onpeAeneHna Toro, 
npnHaAJie>KMT nw stot naKeT AaHHbix 
KOHKpeTHOMy noTOKy, KOTopbiPi Aon>KeH 6biTb 
nepeaApecoBaH b y3en BocxoAameM nnHnn 
CBa3M, Bbi6opa b ynoMaHyTOM y3ne HucxoAameM 

nMHMM CBa3M CBO6OAHOM MeTKH, 

HHcjDopMMpoBaHna ynoMaHyToro y3na 
BocxoAameM nnHnn CBa3M o tom, hto 
nocneAyioLAne naKeTbi AaHHbix, 

npnH3Ane>KaLi4Me k ynoiviaHyTOMy 
onpeAeneHHOMy noTOKy AaHHbix, A°n>KHbi 
nepeAaBaTbca c yKa3aHHOM BbiGpaHHoCi 
cboGoahoCi MeTKoCi, npuneM ynoMaHyTaa ceTb 
coAep>KWT noKanbHyio KOMnbioTepHyio ceTb, a 
3Tan MHQbopMnpoBaHna BbinonHaeTca c 
wcnonb30BaHMeM nporpaMMHoro o6ecneneHMa 
npoTOKona ynpaBneHna noTOKOM IFMP, KOTopbiM 
o6ecneMHBaeT MHcjDopMai^noHHbM o6MeH Me>KAy 
ynoMaHyTbiMM y3naMH BocxoAamew nnHnn CBasn 

M HMCXOAflLHeM J1HHHM CB 5131/1. 

6. Cnoco6 nepeAann naKeTOB AaHHbix Me>KAy 



CM 
O 

CM 

o 

00 



-57- 



00 
CD 
O 

ro 
O 



y3J10M BOCXOA^LHeM JIMHMM CBH3M M y3J10M 

Hucxofl^meM jimhmm cbh3m b ceTM, npuneivi 
yKa3aHHbiCi y3en H\Acxop,n{i\e\A jimhmm cb?13m 
pacnonoweH b HanpaBneHnn Hucxoflq^ero 
noTOKa OTHOCMTeribHO y3na BocxoAflLU,eM jimhmm 
CBH3H, BKfiKDMafOLHnPi STanbi ycTaHOBJiGHMfi no 
yMonnaHMio BMpTyajibHbix KaHanoB Me>KAy 
ynoM^HyTbiM y3JioM BocxoAflLU,eM jimhmm cbh3m m 

ynOMflHyTbIM y3HOM HUCXOAflLU.eM JIUHMM CBA3M, 

npneivia naKeTa AaHHbix b ynoMfiHyTOM y3Jie 

HMCXOAflLAeM JIMHMM CBS3M, BbinOJIHeHMfl 

KnaccMcjDMKai^MM noTOKa b ynoMfiHyTOM y3Jie 
HucxoA^meM jimhmm CBH3M no ynoMAHyTOMy 
naKeiy AaHHbix Ana onpeAeneHMS Toro, 
npMHaAne>KMT jim stot naKeT AaHHbix 
KOHKpeTHOMy noTOKy, KOTopbiM AO-nx<eH 6biTb 
nepeaApecoBaH b y3en BocxoAfU-UeM jimhmm 
CBA3M, Bbioopa b ynoMHHyTOM y3Jie HMCxoAam.eM 

JIMHMM CBA3M CBOGOAHOM MeTKM , 

MHcjDopMMpoBaHMfi ynoMHHyToro y3Jia 

BOCXOAHLU,eM JIMHMM CBA3M O TOM, HTO 

nocjieAyHDLU,Me naKeTbi AaHHbix, 

npMHaAJie^aLAMe k ynoMAHyTOMy 
onpeAejieHHOMy noTOKy AaHHbix, Aon>KHbi 
nepeAaBaTbCfl c yKa3aHHOM Bbi6paHHOM 

CBO6OAHOM MeTKOM , npM 3TOM 3Tan BbinOJIHeHMfl 

KJiaccMcjDMKaL^MM noTOKa BKJifonaeT aHajiM3 
MASHTMCpMKaTopa noTOKa naKeTa AaHHbix aha 
onpeASJieHMn Toro, npMHaAne>KMT jim yKa3aHHbiM 
naKeT AaHHbix k onpeAejieHHOMy noTOKy, 
KOTopbiM AOJ~i>KeH SbiTb nepeaApecoBaH b y3Jie 
BocxoAflLneM jimhmm CBA3M, np^neM yKa3aHHblM 

MAeHTMCjDMKaTOp noTOKa COAep>KMT 

onpeAeJieHHbie norm 3aroj~ioBKa M3 stoto naKeTa 
AaHHbix, m nepeAaHM ynoMHHyTbix nocjieAyfOLJ4MX 
naKeTOB AaHHbix, npMHaflxie^aunMX k 
onpeAejieHHOMy noTOKy, npMHeM ynoMAHyTbie 
onpeAeJieHHbie nojia 3arojioBKa yAajieHbi Ana 
o6ecneneHMfl saLnniAeHHOCTM. 

7. Cnocoo" no n. 6, OTJiMHaioLUMMCfl TeM, hto 
ynoM^HyTbie nooneAyioLAMe naKeTbi MoryT SbiTb 

BOCCTa H O B Jl eH bl C MCnOJlb30BaHMeM 

MAeHTMcjDMKaTopa noTOKa b MecTe Ha3HaHeHMfl, 
npeAHa3HaneHHOM a^* npMeMa yKa3aHHoro 
onpeAejieHHoro noTOKa. 

8. Cnocoo" KOMMyTau,MM noTOKa b nepBOM 
y3Jie, npMHeM yKa3aHHbiM nepBbiM y3eji hmggt 

HMCXOAflU^ytO J1MHMK) CB5R3M K BTOpOMy y3Jiy M 
BOCXOAflLLJ.yK) J1MHMK3 CBH3M K TpeTbeMy y3Jiy, 
BKJIIOHaiOLAMM 3Tanbl BbinOJIHeHMfl 

KJiaccMcjDMKai4MM noTOKa b nepBOM y3Jie no 
nepBOMy naKeTy AaHHbix Arm onpeAejieHMfl 
Toro, npMHaAnexMT jim stot nepBbiM naKeT 
AaHHbix k onpeAejieHHOMy noTOKy, KOTopbiM 
Aon>KeH 6biTb nepeaApecoBaH b TpeTbeM y3ne, 
Bbioopa nepBOM cboooahom MeTKM b 
ynoMfiHyTOM nepBOM y3Jie, MHcjDopMMpoBaHMa 
ynoM^HyToro TpeTbero y3Jia o tom, hto 
nocjieAyioLAMe naKeTbi, npMHaAne>Kam,Me k 
ynoMiRHyTOMy onpeAejieHHOMy noTOKy, AOJi>KHbi 
nepeAaBaTbc^ c yKasaHHOM Bbi6paHHOM nepBOM 

CBOGOAHOM MeTKOM, BbinOJIHeHMfl 

KJiaccMcjDMKai^MM noTOKa bo btopom ysne no 
BTopoMy naKeTy AaHHbix Ana onpeAejieHMfl Toro, 
npMHaAne>KMT jim stot btopom naKeT AaHHbix k 
onpeAejieHHOMy noTOKy, KOTopbiM AOJi>KeH 6biTb 
nepeaApecoBaH b TpeTbeM y3Jie, Bbioopa 

BTOPOM CBOOOAHOM MeTKM B ynOMJRHyTOM BTOpOM 

y3Jie, MHc)DopMMpoBaHM?i ynoMAHyToro nepBoro 
y3Jia 0 tom, hto nocneAyfou4Me naKeTbi AaHHbix, 
npMHaAne>KaLJ4Me k ynoMAHyTOMy 
onpeAejieHHOMy noTOKy, AOJi>KHbi nepeAaBaTbca 

C yKa33HHOM Bbl6paHHOM BTOpOM CBOGOAHOM 

MeTKOM, cejieKTMBHOM KOMMyTaLJ,MM ynoMHHyToro 
onpeAejieHHoro noTOKa n ocpeACT bo m 
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ynoMAHyToro nepBoro y3Jia M3 BocxoA^iA eM 

JIMHMM CBA3M B HMCXOA^LAyiO J1MHMK0 CBA3M, npM 

3tom ynoM^HyTbiM onpeAeneHHbiM noTOK M3 
BocxoA^meM jimhmm CBJR3M MO>KeT nepeAaBaTbCfl 
nocpeACTBOM nepBoro y3Jia b HMCxoA^u^yKD 

J1MHMK0 CB513M. 

9. CnocoO no n. 8, OTJiMHaioLUMMCfl TeM, hto 
b KanecTBe BToporo naKeTa AaHHbix Mcnojib3ytoT 
nepBbiM naKeT AaHHbix. 

10. CnocoG no n. 9, OTJiMHaioLU ( MMC?i TeM, hto 
ynoMfiHyTbie nepBbiM, btopom m TpeTMM y3Jibi 
ncnojib3yK>T acuHxpoHHbiM pe>KHM nepeflann. 

11. Cnoco6 no n. 10, OTJiMHaiOLAMMCfl TeM, 
hto ynoMflHyTaa nepBa^ m BTopas CBo6oAHbie 

MeTKM OOe COAepKaT MAeHTMCjDMKaTOp 

BMpTyajibHoro MapujpyTa m MAeHTM0MKaTop 
BnpTyaribHoro KaHara. 

12. CnocoS KOMMyTau,MM noTOKa b nepBOM 
y3Jie, npMHeM yKa3aHHbiM nepBbiM y3eji MMeeT 

HMCXOAflLAyK^ J1MHMIO CB?13M K BTOpOMy y3Jiy M 

BocxoA^myio jiMHMio CB513M k TpeTbeMy y3Jiy, 

BKJIIOHaiOlAMM 3Tanbl BbinOJIHeHMfl 

KJiaccMcjDMKaLiMM noTOKa b nepBOM y3J~ie no 
nepBOMy naKeTy AaHHbix Ana onpeAeneHMfl 
Toro, npMHaAJie>KMT jim stot nepBbiM naKeT 
AaHHbix onpeAejieHHOMy noTOKy, KOTopbiM 
AonxeH 6biTb nepeaApecoBaH b TpeTbeM y3Jie, 
Bbioopa nepBOM cbo6oahom MeTKM b 
ynoMfiHyTOM nepBOM y3Jie, MHdpopMMpoBaHMfl 
ynoMAHyToro TpeTbero y3Jia o tom, hto 
nocjieAy^mMe naKeTbi AaHHbix, 

npMHaAne>Kau4Me ynoM^HyTOMy onpeAejieHHOMy 
noTOKy, AQ-n>KHbi nepeAaBaTbcs c yKa3aHHOM 

Bbl6paHHOM nepBOM CB060AHOM MeTKOM, 
BbinOJIHeHMfl KJiaCCM0MKai4MM noTOKa BO BTOpOM 

y3Jie no BTopoMy naKeTy AaHHbix atia 
onpeAeneHMfl Toro, npMHaAne>KMT jim stot 
btopom naKeT AaHHbix onpeAejieHHOMy noTOKy, 
KOTopbiM AOJi>KeH 6biTb nepeaApecoBaH b 
TpeTbeM y3Jie, Bbi6opa btopom cboooahom 
MeTKM B ynOMSlHyTOM btopom y3Jie, 
MHcjDopMMpoBaHM?i ynoM?iHyToro nepBoro y3na o 
tom, hto nocneAyioLLJ.Me naKeTbi AaHHbix, 
npMHaAne>Kau4Me ynoM^HyTOMy onpeAejieHHOMy 
noTOKy, AOJ~i>KHbi nepeAaBaTbcyi c yKa3aHHOM 

Bbl6paHHOM BTOpOM CBOGOAHOM MeTKOM, npM 

stom ynoMAHyTbiM onpeAeneHHbiM noTOK M3 

ynOMflHyTOM BOCXOAflLU,eM JIMHMM CBfl3M MO>KeT 

KOMMyTMpoBaTbCJi nocpeACTBOM ynoM^HyToro 
nepBoro y3Jia b hmcxoajhayk) jimhmio cba3m, 
ynoMfiHyTbiM btopom naKeT AaHHbix 
npeACTaBrmeT co6om ynoMJiHyTbiM nepBbiM 
naKeT AaHHbix, a STanbi MHqbopMMpoBaHMfl 
BbinojiH^ioTCfl c Mcnonb30BaHMeM nporpaMMHoro 
o6ecneneHMfi npoTOKona ynpaBneHMfi noTOKOM 
IFMP, KOTopbiM oGecneHMBaeT 

MHCjDOpMaUjMOHHblM o6MeH Me>Kfly ynOMflHyTblMM 

y3JiaMM. 

13. CnocoS nepeAaHM naKeTOB AaHHbix 

Me>Kfly y3J10M BOCXOA^meM JIMHMM CB5R3M M y3J!OM 
HMCXOA^LAeM JIMHMM CBA3M B CeTM, BKJIIOHaiOLAMM 

3Tanbi npMeMa naKeTa AaHHbix ot y3Jia 

BOCXOAflLHeM JIMHMM CB513M B y3Jie HMCXOAflLU.eM 
JIMHMM CB?13M, BbinOJIHeHMFI KJiaCCMCjDMKai^MM 

noTOKa b ynoMfiHyTOM y3Jie HMCxoA^nieM nMHMM 
CBA3M no ynoMfiHyTOMy naKeTy AaHHbix, 
cejieKTMBHoro npMCBoeHMFi noTOKy AaHHbix b 
ynoMfiHyTOM y3Jie HMCxoAflm,eM jimhmm cb^3m 

CBO6OAHOM MeTKM, Bbl6paHHOM M3 CBO6OAHNX 

MeTOK y3Jia BocxoAflU4eM jimhmm cba3m, 
nepeAaHM k y3Jiy BocxoAflm,eM jimhmm CB513M 
coo6LneHM5i, yKasbiBaiomero ynoMfiHyTyio 
CBo6oAHyio MeTKy, m ceneKTMBHoro BKJiK)HeHMfi 
ynoM^HyTOM cbo6oahom MeTKM b nocneAyiom.Me 
naKeTbi AaHHbix ot ynoMAHyToro y3Jia 
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BOCXOA^LUeM J~IMHMM CBH3H. 

14. Cnoco6 no n. 13, OTnHHafomHHCfl Tew, 
hto ynoMflHyTaa CBOooAHaa MeTKa coAepxnT 
MfleHTUcjDMKaTop BnpTyanbHoro MapujpyTa h 
HAeHTMcjDMKaTop BnpTyanbHoro KaHana. 

15. Cnocoo" no n. 13, OTnnHaioiUHHCfl TeM, 
hto ynoMAHyTbie y3fibi BocxoAflmeH jiuhmh 

CBH3H H H MCXOA51 LI^GM nHHHH CBA3H MCnOJlb3yfOT 

acMHxpoHHbm pe>KHM nepeAani/i. 

16. Cnoco6 nepeflanw naKeTOB AaHHbix ot 
nepBoro ysna ko BTopoMy y3Jiy b ceTH, 
BKmonaKOLAHH 3Tanbi npneMa nepBoro naKeia 
AaHHbix ot ynoMAHyToro nepBoro y3na, 
BbinoriHeHM^ KnaccHcjDHKauHH noTOKa no 
ynoMflHyTOMy nepBOMy naKeTy AaHHbix, 
ceneKTMBHoro npncBoeHHfl cboooahoh mgtkh 
noTOKy, CB^3aHHOiviy c nepBbiM naKeTOM AaHHbix, 
nepeAann k nepBOMy y3ny coo6LU,eHHfl, 
yKa3biBafOLi^ero ynoMAHyryio CBoSoAHyio MeTKy, 
h HanpaBJieHMS nocneflyfomux naKeTOB AaHHbix 
M3 ynoM^HyToro noTOKa c ncnonb30BaHHeM 
KaHana, yKa3aHHoro ynoMHHyTOH cboooahoh 

MeTKOM. 

17. Cnocoo" no n. 16, OTnHHaiOLUHHCfl TeM, 
hto flonojiHMTeribHO BKJiHDHaeT 3Tanbi ycTaHOBKH 
BpeMGHM TaMMepa nocne npncBoeHHfl 
ynoMAHyToCi cbo6"oahoh MeTKH h HanpaBneHHfl 
nocneAyiomnx naKeTOB AaHHbix H3 ynoMHHyToro 
noTOKa c ncnonb30BaHneM ycTaHOBneHHoro no 
yMOJinaHUfo KaHana nocne HCTeneHHfl 
ycTaHOBneHHoro BpeivieHU Tawiviepa. 

18. Cnocoo" K0MMyTai4nn noTOKa b nepBOM 
y3ne, BKmonatoLUHH 3Tanbi npneiwa nepBoro 
naKeTa AaHHbix ynoM^HyToro noTOKa ot y3na 
BocxoAamen nnHnn cbh3h, BbinonHeHMSR 
KnaccucjDM Ka 141/1 n noTOKa b nepBOM y3ne no 
nepBOMy naKeTy AaHHbix, Bbi6opa nepBOH 
cbo6oahom MeTKM Ana ynoMAHyToro y3na 
BocxoAflmen nnHHH cba3h, nepeAann 
ynoMJRHyTOMy y3ny BocxoAflmen nHHHH cba3h 
coo6Li4eHMfl, yKa3biBafOLuero ynoMEHyTyio 
nepByio CBoSoAHyio MeTKy, npneMa ot y3na 

HHCXOA^LU,eCl nHHHH CBA3H C006LU,eHHfl, 

yKa3biBaKDinero BTopyio CBOooAHyio MeTKy, h 
ceneKTMBHoti KOMMyTai^nn nocneAytoiUHX 
naKeTOB ynoMAHyToro noTOKa ot ynoMHHyToro 
y3na BocxoAflm,eH nHHHH cba3H k ynoMSHyTOMy 
y3ny HHCxoAflm,eH nHHHH cbh3h Ha ocHOBe 
ynoMAHyTbix nepBOH h BTopon CBo6oAHbix 

MeTOK. 

19. Cnocoo" no n. 18, OTnHHaK0LU,HHCfl TeM, 
hto ynoM^HyTbie nepBbin, BTopon h TpeTHM y3nbi 
Mcnorib3yK0T acuHxpoHHbiM pe>KMM nepeAann. 

20. BaSOBbIM KOMMyTai^MOHHblM onoK B 

CMCTeMe Ana nepeAann naKeTOB AaHHbix b ceTH, 
co Ae p>Ka \i\v\v\ annapaTHoe cpeACTBO 

KOMMyTaU,HH, KOHTponnep, CBfl3aHHblH c 

ynoMAHyTbiM annapaTHbiM cpeACTBOM 
KOMMyTai4nn, npuneM KOHTponnep coAep>KHT 
npou,eccop h naMHTb h npeAHa3HaneH Arm 
ynpaBneHU^ ynoMAHyTbiM annapaTHbiM 
cpeACTBOM KOMMyTaunn, nporpaMMHoe 
oGecneneHne, xpaHHLueeca Ha MaTepnanbHOM 
HocnTene, ooecneHHBaioLnee B03MO>KHOCTb 
6a30BOMy KOMMyTau,HOHHOMy onoKy 

ocyLAecTBnflTb AnnaMHHecKHH cabht Me>KAy 
MapujpyTM3aL\MeM m KOMMyTai^neM naKeTOB Ana 
onTMMH3ai4nn nponycKHoPi cnoco6HOCTH 
naKeTHoro TpacjanKa. 

21. 5a30Bbiw KOMMyTai4HOHHbM 6noK no n. 

20, omwHaiOLHi/iLicfl TeM, hto ynoM^HyToe 
nporpaMMHoe oGecneneHne ncnonbsyeT 
KnaccucjDMKai^MK) noTOKa. 

22. Ba30BbiM KOMMyTai4HOHHbM 6noK no n. 

21, OTnunaioLni/MCfl TeM, hto ynoMAHyToe 
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annapaTHoe cpeACTBO KOMMyTai4nn ncnonbsyeT 
KOMMyTau.HK) Ha ocHOBe acMHxpoHHoro pe>KMMa 
nepeAanw. 

23. Ba30BbiM KOMMyTau,noHHbiM 6noK no n. 
22, OTnnHaHDU4HMC^ TeM, hto ynoMAHyTaa 
KnaccMcjDMKai^Mfi noTOKa i^cnonb3yeT b KanecTBe 
MeTOK MAeHTMqbHKaTop B^pTyanbHoro MapujpyTa 
n HAeHTMcjDMKaTop BnpTyanbHoro KaHana. 

24. Ba30BbiM KOMMyTaUjHOHHbiPi 6noK no n. 
22, OTnHHafOLUMMCs TeM, hto ynoMAHyToe 
nporpaMMHoe o6ecneneHne BKnionaeT nepByio 
noACMCTeMy nporpaMMHoro o6ecneHeHHfi, 
HHCTannnpoBaHHyhD Ha KOHTponnepe, Ana 
ocyLuecTBneHM^ MHO>opMai4HOHHoro oSMeHa n 
ynpaBneHMfl ynoMAHyTbiM annapaTHbiM 

CpeACTBOM KOMMyTai^MM. 

25. Ba3QBbiM KOMMyTau,noHHbiM 6noK no n 

24, OTnMHaioLUMMcn TeM, hto ynoM^HyToe 
nporpaMMHoe o6ecneneHne BKnionaeT BTopyio 
noACMCTeMy nporpaMMHoro oeecneneHMfl, 
o6ecneHMBaioLAyK3 MHcfDopMaLjHOHHbiM o6MeH 
Mex<Ay AByM^i ynoM^HyTbiMM 6a30BbiMM 
KOMMyTau,noHHbiMH GnoKaMM m onpeAeneHMe 
cjDopMaTa An^ cooGmeHUM nepeaApecai^MM 
noTOKa m noATBep>KAeHHM npneMa. 

26. Ba30BbiPi KOMMyTau,noHHbiCi 6noK no n. 

25, OTnHHaioiAHMca TeM, hto 6a30BbiM 
KOMMyTau,noHHbiPi 6jiok ocyLL\ecTBnneT 
noKanbHoe npMHfiTMe peiueHMM KnaccnqbnKau 1 MH 
h peujeHMM b OTBeT Ha coo^LAeHMe 
nepeaApecau.nn. 

27. Ba30BbiM KOMMyTau,noHHbiH 6noK no n. 

20, OTnHHaKomi/iHCfl TeM, hto ynoMJRHyTasq ceTb 
BKnionaeT noKanbHyto ceTb, coAep^au^yHD 

KOMnbKOTepbl. 

28. Ba3QBbiM KOMMyTau,noHHbiM 6noK no n. 
24, OTnnnaioLU,MMCfl TeM, hto nepBaa 
noACMCTeMa nporpaMMHoro oGecneneHM^ 
BKnroHaeT npoTOKon ynpaBneHU^ noTOKOM IFMP. 

29. Ba30BbiM KOMMyTau,noHHbiH 6noK no n. 
28, OTnMHaioLi4MHca TeM, hto BTopa^ 
noACHCTeMa nporpaMMHoro oGecneHeHM^ 
BKnHDHaeT npoTOKon, noACMCTeMa nporpaMMHoro 
o6ecneneHH?i BKnionaeT 06U4HM npoTOKon 
ynpaBneHMfi KOMMyTau,neM GSMP. 

30. Ba3QBbiM KOMMyTau,noHHbiH 6noK no n. 
22, OTnnnaioLHHMCfl TeM, hto ynoM^HyToe 
nporpaMMHoe oGecneneHMe BKnroHaeT cpeACTBO 
o6pa6oTKM KanecTBa o6cny>KMBaHM^. 

31. Ba30BbiM KOMMyTau,noHHbiH 6noK no n. 

21, OTnHHaioiAHMCfl TeM, hto ynoMAHyToe 
annapaTHoe cpeACTBO KOMMyTau,nn ncnonb3yeT 
6bicTpoAeMCTByK)Li4yK) naKeTHyra TexHonoruK). 

32. Ba30BbiM KOMMyTau,noHHbiH 6noK no n. 
21, OTnHHaioLUMMCfl TeM, hto ynoMAHyToe 
annapaTHoe cpeACTBO KOMMyTai_\nn ncnonb3yeT 
TexHonoruK) peTpaHcnni^nn KaApa- 

33. Ba30BbiM KOMMyTaUjHOHHbiPi 6noK no n. 
21, OTnnnaioLAMMcn TeM, hto ynoM^HyToe 
cpeACTBO KOMMyTau.nn Hcnonb3yeT TexHonornio 
Gigabit Ethernet. 

34. LUni030BOH 6noK KOMMyTau,HH b CHCTeMe 
An5R nepeAann naKeTOB b ceTH, npnneM 
ynoMfiHyTafl cncTeMa BKnronaeT 6a30Bbin 

KOMMyTaU,HOHHblH 6nOK, CB?13aHHblH C 
ynOMflHyTbIM LUnHD30BblM KOMMyTaU,HOHHblM 

ysnoM nocpeACTBOM nHHHH cba3h, coAepxaiAHH 
KOHTponnep ujnto30Boro 6noKa, coAepxaiAHH 
npoL^eccop, naMiRTb h MHO>KecTBO nnaT ceTeBbix 
HHTepqbeHCOB, nporpaMMHoe ooecneneHHe, 
xpaH^meecfl Ha MaTepnanbHOM HOCHTene, 
ooecneHHBaioLnee B03MO>KHOCTb iunK03OBOMy 
6noKy KOMMyTau,HH nepeaApecoBbiBaTb noTOK 
naKeTOB AaHHbix k ynoMAHyTOMy 6a30BOMy 
KOMMyTau,HOHHOMy 6noKy, HTo6bi ocymecTBnflTb 
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flMHaMnnecKUM cflBMr Me>KAy MapnjpyTH3ai4Men v\ 
KOMMyTaunen naKeTOB Arm onTMMH3au,MM 
nponycKHOM cnoco6HOCTM naKeTHoro TpacjDi/iKa. 

35. LUrikD30BoCi 6jiok KOMMyTai^nn no n. 34, 
OTJiMMahDii^HMcyi TeM, hto ynoMAHyToe 
nporpaMMHoe ooecneneHne ncnoribsyeT 
KnaccHcf)MKau,Mio noTOKa. 

36. LUriHD30BoPi cjiok KOMMyTaunn no n. 34, 

OTJIMHaHDLi^MMCfl TeM, HTO ynOMHHyTblH 6a30BblM 

KOMMyTai_|noHHbM 6jiok Mcnonb3yeT 

KOMMyTai4HK) Ha ocHOBe acHHxpoHHoro pe>KHMa 
nepeflann. 

37. LUjik)30B0M ojiok KOMMyTaunn no n. 36, 

OTJIMHaHDLLJUMCfl TeM, HTO ynOMflHyTblH 

u_inio30BOH 6jiok KOMMyTai^nn m ynoM^HyTbiH 
6a30Bbii?i KOMMyTai^noHHbiPi 6jiok Hcnorib3yK0T b 
KanecTBe MeTOK MfleHTnqbuKaTop BnpTyaxibHoro 
MapujpyTa m MfleHTnqbuKaTop BnpTyaribHoro 
KaHana. 

38. LUjik)30BOM 6jiok KOMMyTaunn no n. 37, 
OTJlMHaHDLL^MCfl TeM, HTO ynoMAHyToe 

nporpaMMHoe ooecneneHHe BKJiioHaeT nepByio 
noflcucTeMy nporpaMMHoro ooecneneHMfl, 
MHCTannnpoBaHHyK) Ha KOHTponnepe 
LuriK)30Boro orioKa, Arm ocyLi^ecTBJieHUfi 
MHcjDopMai^noHHoro o6MeHa Me>Kfly ynoMAHyTbiM 

LUJlf030BblM OTIOKOM KOMMyTaU,HH M ynOMflHyTbIM 
6a30BblM KOMMyTai^MOHHblM CTIOKOM B 

ynoMAHyTOM cucTeMe m onpefleneHns cjDopMaTa 
Arm cooGmeHMM nepeaApecau,i/iH noTOKa m 
noflTBepjKAeHUM npneMa. 

39. LUjik)30B0M 6tiok KOMMyTai4MH no n. 38, 

OTJIMHaKDLL^HMCfl TeM, HTO ynoMAHyTbin 
U_ini030BOH OJIOK KOMMyTaUMH ocymecTBrmeT 

noKanbHoe npuH^Tue peujeHHM o 

KTiaCCHC(DMKaU l MH nOTOKa H peLUeHMM B OTBeT Ha 

coo6u4eHne nepeaApecauMM. 

40. LUjik:30bom otiok KOMMyTaunn no n. 39, 
OTJiMHaHDLAMMCfl TeM, hto nepBaa noAcucTeMa 
nporpaMMHoro ooecneneHHfl BKnioHaeT 
npoTOKon ynpaBneHMfi noTOKOM IFMP. 

41. LUriKD30BoPi otiok KOMMyTai^nn no n. 39, 
OTJiMHahDii^nMcyi TeM, hto ynoMAHyTbiti 6a30BbiM 
KOMMyTai_|noHHbiCi otiok ncnorib3yeT TexHonoruiio 
Gigabit Ethernet. 

42. McnoriHUTeribHoe ycTponcTBO 
KOMMyTai^nn b cucTeMe Arm nepeAann naKeTOB 
AaHHbix b ceTM, npuneM ynoMAHyTaa cncTeMa 

BKJiKDHaeT 6a3QBblM KOMMyTaUMOHHblH 6tiok, 
CBfl3aHHblM C ynOMflHyTbIM MCnOJIHMTenbHbIM 
yCTpOMCTBOM KOMMyTai4HM nOCpeACTBOM JIHHMH 
CBA3H, a 6a30BblM KOMMyTaU,MOHHblM OTIOK 

coAep>KHT KOHTpojinep n npoueccop 
KOMMyTai_|nn, coAepxomee npou,eccop, naMATb 
m MHO>KecTBO nnaT ceTeBbix MHTepcjDeHCOB, 
npuneM KOHKpeTHaa OAHa M3 yKa3aHHoro 
MHOxecTBa nnaT ceTeBbix MHTepcj^ePicoB 
o6ecnennBaeT ynoMAHyTyio jimhuhd cbh3h, a no 
MeHbLuePi Mepe OAHa H3 ynoMHHyToro 
MHO>KecTBa nnaT ceTeBbix HHTepqbencoB HMeeT 
B03MO>KHOCTb cba3m no MeHbwen Mepe c oahmm 

y3J10M CeTM, M KOMnbhOTepHO-HMTaeMbM 

nporpaMMHbiM koa, xpaHflmnncfl Ha 
MaTepnaribHOM KOMnbioTepHO-HHTaeMOM 
HocnTene, coAepxau^eM ynoM^HyTyio naMATb, 
npn 3TOM ynoM^HyTbiM KOMnbioTepHO-HMTaeMbiM 
nporpaMMHbiPi koa o6ecnennBaeT B03MO>KHOCTb 
KOHTpojinepy 6a30Boro KOMMyTaunoHHoro orioKa 
KnaccncjDMi4MpoBaTb noTOK h nepeaApecoBbiBaTb 
yKa3aHHbM noTOK naKeTOB a^hhux M3 nepBoro 
y3na bo btopom y3en ceTM, n ynoM^HyTbiM 
KOMnbtoTepHO-HHTaeMbiM nporpaMMHbiCi koa 
oo~ecneHi/iBaeT B03MO>KHOCTb KOHTponnepy 
6a30Boro KOMMyTai4WOHHoro 6noKa BbiAaBaTb 
KOMaHAbi ynoMAHyTOMy ncnoriHMTeribHOMy 
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ycTponcTBy KOMMyTai4nn Ana BbinoriHeHUfi 
nepecbiriKH ynoMSHyToro noTOKa ot nepBoro 
y3na ko BTopoMy y3ny nepe3 ynoM^HyTbiCi 
npoi^eccop KOMMyTai^nn, npui stom pa3rpy>Ka?i 
nepecbiriKy naKeTOB A^HHbix ot KOHTponnepa k 
6a30BOMy KOMMyTannoHHOMy 6noKy. 

43. 1/lcnoriHHTeribHoe ycTpoMCTBO 
KOMMyTai^nM no n. 42, OTJiMHafOLneecn TeM, hto 
nepBbifi y3en coeAHHeH nepe3 nepByK) OAHy H3 
MHO>KecTBa nnaT ceTeBbix MHTepcpeMCOB c 
ynoMAHyTbiM ncnoriHUTenbHbiM ycTpoficTBOM 
KOMMyTai^nn, a BTOpoPi y3en Bbi6"paH v\z rpynnbi, 
BKnioHaioiAePi b ce6fl Apyroe ncnojiHUTeribHoe 

yCTpOPlCTBO KOMMyTai4HM, APyrofi 6a30BblM 
KOMMyTai^HOHHblM 6flOK, LUni030BOM 0"J10K 

KOMMyTai^nn Mfin maBHbiCi KOMnbioTep, npi/i gtom 
btopom y3en CBflsaH c npoi^eccopoM 
KOMMyTai^nn ynoMAHyToro 6a30Boro 
KOMMyTai4MOHHoro 6noKa. 

44. HcnoriHMTenbHoe ycTpoMCTBO 
KOMMyTai4Hn no n. 42, OTJiMHaioineecyi TeM, hto 
nepBbifi y3eri BbiSpaH M3 rpynnbi, BKriKDHaKDineM b 
ce6?i Apyroe McnoriHUTeribHoe ycTpoPicTBO 

KOMMyTai^HM, APyrOW 6a30BblM KOMMyTaU,MOHHblM 
6flOK, LUJ1K)30B0M 6TIOK KOMMyTai4MM nnn rnaBHbiM 

KOMnbioTep, npn stom BTopow y3en CB?i3aH 
nepe3 nepByio OAHy H3 MHoxecTBa nnaT 
ceTeBbix MHTepqbePicoB c ynoM^HyTbiM 

HCnOJIHUTeJIbHblM yCTpOMCTBOM KOMMyTaunn, a 

ynoMAHyTbiw KOMnbtoTepHO-HMTaeMbiM 
nporpaMMHbiM koa o6ecneHMBaeT B03MO>KHOCTb 
ynoM^HyTOMy KOHTponnepy 6a30Boro 
KOMMyTau,noHHoro 6noKa BbiAaBaTb KOMaHAy 
ncnoriHUTeribHOMy ycTpoticTBy KOMMyTai^MH o 
tom, KaK o6pa6aTbiBaTb ynoMfiHyTbie naKeTbi 
AaHHbix b noTOKe, npuHATOM ot ynoMHHyToro 
npoi4eccopa KOMMyTau.nn. 

45. 1/lcnofiHkiTeribHoe ycTpoPicTBO 
KOMMyTau.nn no n. 42, OTJiMHaioLneecfl TeM, hto 
ynoMflHyTbiw npou,eccop KOMMyTauwi/i 
ncnojib3yeT pe>KMM acuHxpoHHoPi nepeAann, 
peTpaHcnflu.wo KaApoB, 6bicTpoAei?icTByHDLL\yKD 
naKeTHyHD KOMMyTai^MHD, Ethernet co CKopocTbio 
10 M6/c, Ethernet co CKopocTbio 100 M6/c mjim 
Gigabit Ethernet. 

46. 1/lcnoriHHTeribHoe ycTpoCicTBO 
KOMMyTau,HM no n. 42, OTJiMHaioLneecn TeM, hto 
no MeHbLuePi Mepe OAHa H3 ynoMHHyToro 
MHO>KecTBa nnaT ceTeBbix MHTepcjDeMCOB 
npeACTaBfi^eT co6ov\ nriaTy ceTeBoro 
MHTep4>eMca Ethernet. 

47. HcnoriHUTejibHoe ycTpowcTBO 
KOMMyTau.nn no n. 42, OTJiMHaioLneecfl TeM, hto 
no MeHbiueM Mepe OAHa H3 ynoMAHyToro 
MHO>KecTBa nnaT ceTeBbix HHTepcjDeMCOB 
npeACTaBfi^eT co6om nriaTy ceTeBoro 
MHTepcjDeMca ceTM acMHxpoHHoro pe>KHMa 
nepeAaHM. 

48. McnoriHMTeribHoe yorpoMCTBO 
KOMMyTau.nn no n. 42, OTnwHaiomeecfl TeM, hto 
ynoM^HyTbiM KOMnbioTepHO-HHTaeMbiM 
nporpaMMHbiH koa coAep>KMT nepByio 
noACMCTeMy, HHCTannnpoBaHHyio Ha 
ynoMfiHyTOM KOHTponnepe, h BTopyio 
noACMCTeMy, MHCTannnpoBaHHyio b naMfiTM 
HcnoriHHTeribHoro ycTpoi?icTBa KOMMyTau.nn, npn 
stom ynoMAHyTbie nepBaa h BTopaa 

nOACMCTeMbl OOecneHHBaiOT HHCjDOpMaUHOHHblH 

o6MeH Me>KAy ynoM^HyTbiMH HcnoriHHTeribHbiM 

yCTpOHCTBOM KOMMyTaU,HH H 6a30BblM 
KOMMyTaU,HOHHblM 6flOKOM B ynOM51HyTOH 

CHCTeMe. 

49. 1/lcnoriHHTeribHoe ycTponcTBO 
KOMMyTau,HH no n. 48, OTriMHaioLJ4eecfi TeM, hto 
ynoMHHyToe HcnoriHHTeribHoe ycTponcTBO 
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KOMMyTai4MM cjiyxkiT b KanecTBe noAHMHeHHoro 
y3na no otholubhuk) k 6a30BOMy 

KOMMyTai^MOHHOMy 6jlOKy, KOTOpbM 

ocyLi^ecTBn?ieT noKanbHoe n pun-mine pewem/ifi o 
KnaccucjDMKau.MM noTOKa n peiueHnCi b otbot Ha 
coo6meHne nepeaflpecai^MM. 

50. McnoriHMTeribHoe yorpoPicTBO 

KoiwiMyTai^nn no n. 48, OTJikNaioLneecfl TeM, hto 



ynoMAHyTbin KOMnbHDTepHO-HHTaeMbin 
nporpaMMHbm koa coflep>KHT nporpaiviMHoe 
ooecneneHi/ie npoTOKona ynpaBneHMfl noTOKOM 
An?i KnueHTOB IFMP-C. 

ripnopnTeT no nyHKTaivi: 

31.01.1996 no nn. 1-23, 27-50; 

22.11.1996 no nn. 24-26 
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TaSjiHija I 

KoMnoHenTbi KOHTpojuiepa 

MHKponponeccop npoijeccop Intel Pentium, 133 MTu 

CncTeMHaJi naMJiTL 3YIIB 16 M6aHx/K3in 256 K 

MaTepHHCKaa iuiaTa MaTepHHCKan ruiaTa Intel Endeavor 

LLnaTa ATM HHTep<J>efica Zeitnet PCI ATM NIC (155 M6/c) 

C TaiXHO HapHLIH HJ1H 

^CeCTKHH ahck JJjACK IDE 500 M6aHT 

HaKOJTHTejnt JJjir CTaHnapTHbix th6khx h CD-ROM 

Hctohhhk rniTaHKa CTafmapxHbift hctotohk mrraHHJT 

UlaccH CTaimapTHoe LLIaccH 
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KoMnoHeHTH KOMMyraTopa 



Ta6jiima 2 



nepeKjnonaiomHH cepaeHHHK 



KoMiineKT MHKpOCXeM 



IlaM^Tt oomiix HaHHBIX 
CneTHHicH naKexoB 



KoMiineKT MHKpocxeM ATM KOMMyraTopa MMC 
Networks ATMS 2000 (6e;iaji MHKpocxeMa, cepaa mhk- 
pocxeMa, MHKpocxeMBi MBUF, MracpocxeMLi PIF) 
CraHAapTHtie MOAynH naMjrra 
CTaHAapTHBie chcxhhkh 



MHKpOKOHTpOJUiepHBIH KOMITJieKC 
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UJIE 

^HHaMHHecKoe 03Y 
n3Y 

<J>ji3in-naM^Tt 
KoHTpomiep ZJHHaMHH.03y 
CABoeHHBifl yHHBepcajibHbm 
acHHxpoHHBiii npHeMonepeaa- 
fonjHH nopT 
BHeinHHft TaftMep 



Intel 960CA/CF/HX 

CxaimapxHtie MOjaynH OTHaMHHecicoro 03Y 

CxaimapTHoe n3Y 

CxaH^apTHaji t|m3iii-naMHXB 

CxaimapxHtie MHKpocxeMBi FPGA, ASIC h xjj. 



16552 DUART 
CxaimapTHLrH xaftMep 
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IIozty3eji npneMonepe^aTHHKa 
OH3HHecKHH Hirrep4>eftc PMC -Sierra PM5346 
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